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SCIENCE IN THE CENTRAL STATION. 

One of the carly methods of installing a new plant or erect- 
ing a New sysicin was to go to a company which made a business 
of doing such work, consult it as to the needs of the new plant 
and the best plant to be adopted, and to turn the matter over 
to this company. ‘This condition produced the consulting engi- 
heer, who takes the position that a man who is not affiliated 
with a supply house will be less biased in his selection of appa- 
tatus than one who is interested in the sale of a particular 
machine or system, and since he is free to choose what he 
wants he will produce a plant which will be more satisfac- 
tory to his client. The position of consulting engineer is 
Now recognized and his work has resulted in a general ef- 


fort to standardize apparatus and machinery in order to place 
everybody on the same basis. ‘The companies doing the best 
Work and turning out the best apparatus have appreciated the 
benefit to them of such a condition and they now wish to carry 
the practice further. This is indicated by several communi- 
cations recently made to industrial organizations, urging pur- 
chasers to subject all material to a rigid inspection and to 
tests which will bring out its merits and its defects. A general 
adoption of this plan would weed out poor apparatus and even 


aid in improving the best. It would advance the art and bene- 
fit both producer and consumer. 

At first the smaller central plants may be expected to object 
to anything which would seem to involve an increased expense, 
for if poor apparatus is to be tested they must have some one 
who is capable of testing. In other words, they must have a 
man who has had a technical training or who has been through 
the shops. But will not this result in an improvement at the 
station? It is not unreasonable to expect the man who has 
some technical knowledge and who knows something about the 
theory of the machinery under his charge will be able to 
produce better results, provided, of course, he has the necessary 
business qualities, than one who has the latter qualifications 
only and knows nothing of his apparatus. We believe there is 
a wide opening for the young men having a technical knowledge 
and who will fit themselves to handle business matters. The 
more scientifically we manage our business, the more success- 
ful should that business be. The more science we apply in the 
central station, the more satisfactorily should the station oper- 


ate. 





TELEGRAPHY IN 1903. 

Figures which have been collected by the London Pall Mail 
Gazette show that, during last year, the number of telegrams 
despatched in all countries reached the enormous total of 364,- 
848,474. The country making the greatest use of the telegraph 
is Great Britain, which heads the list with 92,471,000 despatches. 
The United States comes second, with 91,391,000, and is followed 
by France, with 48,114,151. 


Telegraph and Telephone. . 

It is interesting to compare these figures with recent tele- 
phone statistics published by the census bureau of the United 
States. The contrast is the more surprising, as the telephone 
figures are for 1902, a year earlier, and, as is well known, the 
telephone has been developing at an enormous rate of late. This 
report states that there were something more than 5,000,000,000 
telephone messages exchanged in the United States. Thus, al- 
though the telegraph is twice as old as the telephone, the latter 
is used in this country over fifty times as much. Perhaps it is 
not quite fair to make this comparison, since the fields occupied 
by the two systems of communication are not entirely similar, 
nevertheless, while the use of the telephone has been growing 
rapidly, the telegraph is being used less frequently from year 
to year. The British post office reports that, for the year ending 
March 31, 1904, 89,997,000 telegrams were passed over its wires, 
showing a falling off from the. previous year of 2.7 per cent. 
Part of the decline in-the use of the. telegraph is undoubtedly 
due to the telephone, but other causes seem to be at.work. It 
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was asserted recently in one of our contemporaries that the 
great industrial combinations which have been formed have cut 
down enormously the number of telegraphic messages sent. Large 
business houses have always been good customers of the tele- 
graph companies, and when a number of these companies pass 
under one control, the messages are reduced accordingly. 

In comparing the use of the telegraph with the telephone, it 
should be borne in mind that while Great Britain leads in tele- 
graphic messages, this country is far ahead in the frequency 
Nor should it be forgotten 
that in one telephone conversation two persons take part, while 


with which the telephone is used. 


the telegram represents a message in one direction only, and if 
it provokes an answer by telegraph, two counts are made. 





BREAKDOWNS OF ELECTRICAL MACHINERY. 

Statistics showing the performance of any class of machin- 
ery are always interesting. Their value, however, depends upon 
the care with which the data have been collected, and upon due 
regard being paid to the class of machinery, to the district where 
it was manufactured, and to the service demanded of it. Thus, 
figures showing the breakdowns of electrical machinery, if com- 
piled from a large district, should, if carefully collected, show 
the general performance of machines supplied to that district. 
To be reliable, these data must be collected from a large number 
of individual machines and plants. If the compiler limits him- 
self to applications in a single line of work, his figures will 
indicate the suitability of the machines for that work, rather 
than the goodness of the general design. Statistics, therefore, 
must always be accepted with caution, and no reliance put upon 
them unless it is known how they were taken and for what object. 
When this information is supplied, usually some valuable points 
may be gathered from the figures. 


Breakdowns in Different Applications. 

Bearing these points in mind, some recent data showing the 
performance of electrical machinery are of considerable interest. 
The statistics are given in the report of the chief engineer of 
the Engine, Boiler and Employers’ Liability Insurance Company, 
of England, and they cover the accidents to the machinery in- 
sured by his company. The report shows that the rate of break- 
downs of motors driving coal-cutting machinery is the greatest 
of all, the annual rate among this class of machines being 
about fifty per cent. In fact, motors working underground seem 
to be more liable to damage than any other class, a condition 
which is not at all surprising. Next to this class in the fre- 
quency of accidents come motors operating out of doors, driving 
shears, saws and portable tools in iron works, foundries, ship- 
yards, etc. These machines are said to be subject to frequent 
breakdown. Next in the order of liability to accident come crane 
motors, and so on until, at the other end of the list, one finds 
dynamos and motors running in well-lighted, well-kept rooms, 
While 
perhaps there is nothing new in this finding, it seems to indicate 
that the motors intended for installation in mines and for out- 
door work should be made even more robust and should be better 
protected than is the custom at present. 


where they are under the care of a competent man. 
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Liability of Different Parts to Accidents. 

As to the liability to trouble of the different parts of ma- 
chines, more than half of the breakdowns occurred {o the Moving 
parts. For dynamos this was sixty-two per cent; for melon 
a little over fifty per cent. The breakdowns to the stationary 
parts are about the same in both dynamos and motors—ip th 
neighborhood of twelve per cent. Commutators and brush 
gear are a little more troublesome, the breakdowns being seven. 
teen per cent for dynamos, and fourteen and one-half per cent 
for motors. Miscellaneous breakdowns are about the same in 
both cases, but the motors gave a good deal of trouble with they 
switch gear, amcunting to about fifteen per cent of the tots] 
breakdowns, while there was no corresponding trouble at th 
dynamo end of the system. It seems probable that the lower 
figures for the failure of other parts of motors, as compared wit) 
dynamos, are due to this item of the switch gear ; and here again 
it would seem well to guard against this trouble by using stronger 
switches for motors. 

Causes of Trouble. 

The causes of the damage call attention to three factor, 
The greatest number of breakdowns of both motors and dyna- 
mos were from unascertained causes, but aside from this, we find 
that age and deterioration were responsible for the greatest 
amount of trouble. Next come bad workmanship and design, 
these being the cause of about eighteen per cent of the break- 
downs for both types of machines. Accidents caused fourteen 
per cent of the trouble with dynamos, and twelve per cent with 
motors, while dirt and oil were responsible for ten per cent of 
the breakdowns of dynamos, and fifteen and one-half per cent of 
those of motors. The effect of overloading machines was con- 
paratively small, about three per cent. The figures indicate the 
need for better inspection, both with a view to condemning m- 
chines which have, either by reason of their age or lack of atten- 
tion, become unsafe, and with a view to requiring better care to 
be taken of electrical machinery. This latter point, as might k 
expected, applies more particularly to motors, dynamos, as a rule, 
receiving some sort of capable attention. One might conclude 
from these figures that it is not sufficient to reverse a dynamo il 
order to make a good motor. Since the latter will be subjected 
to harder usage and will receive less attention, it should be mor 
robust, more nearly fool proof. 

It is rather surprising to notice in this report the large num 
ber of breakdowns due to bad workmanship or bad design. On 
is inclined to question whether, in some cases, at least, an under 
rating of the machine was not responsible for the trouble 
Where a generating station is supplying a rapidly developing 
section or a growing factory, overloading is apt to occur, and 
while this may not cause any immediate trouble, it brings abou! 
deterioration, and an inspector who was not familiar with the 
conditions under which the machine had worked would be i 
clined to attribute the trouble to bad workmanship or desig 
This inference is supported by the fact that overloading * 
reported to have caused but little trouble. On the other hand, 
a penny wise and pound foolish policy is doubtless responsible 
for much of the trouble; the man who signs the checks is apt f 
look carefully at the first cost, forgetting that often a cheap 
machine gives unreliable service and makes large repair bills 
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BRITISH STANDARDS FOR ELECTRICAL MACHINERY. 

The British committee appointed to determine upon engi- 
neering standards is making fair progress with its work. Re- 
cently it has issued an interim report of the subcommittee on 


senerators, motors and transformers. 
to] 


Report Does Not Deal with Details. 

In this report no attempt is made to standardize the dimen- 
sions or shapes, the recommendations being confined to such 
points as would ensure uniformity in nomenclature, outputs 
and test conditions in this work. The conditions obtaining at 
this time in England were kept in mind and the standards were 
chosen $0 aS NOL Lo throw out any one class of apparatus. To 
decide upon certain points, experimental work was undertaken ; 
such, for example, as determining the permissible rise in tem- 
perature of coils. This work has made sufficient progress to 
indicate that the temperature limits ultimately recommended 
by the subcommittee will be more liberal than those which 
were laid down by either the American or German electrical 
standardization committees. One point which was determined 
was that the temperature of the highest part of the coil taken 
by a thermo-junction is no more than twenty-five degrees centi- 


grade in excess of the mean temperature of the coil. 


Standard Pressure. 

In deciding pon pressures and efficiencies no radical change 
is thought of. ‘Ihe pressures recommended, measured at the 
terminals of the consumer, are 110, 220, 440 and 500 volts 
for both direct and alternating currents. For the four-wire 
three-phase systems with 220 volts between the three conductors 
and the neutral, the standard pressures will be, of course, 380 
volts between the principal conductors. For standard high- 
pressure alternating-current work 2,200, 3,300, 6,600 and 11,- 
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000 volts are recommended for the pressures at the terminals 
of the generator. 

Pressures ten per cent less than these values, measured at the 
primary terminals of the transformer, are suggested as standard 
for this class of apparatus. Pressure measured at the second- 
ary terminals of the transformer are approximately five per 
In all of 


these values, variations of ten per cent are allowable. The stand- 


cent more than those at the consumers’ terminals. 


ard frequency recommended is fifty cycles per second; but 
the secondary standard of twenty-five cycles per second is 
recommended when the necessity for this lower efficiency exists. 
This recommendation is rather restricting, as conditions may 
easily arise where some frequency between these limits will 
be desirable. 

Machines to Be Marked Plainly. 

The committee recommends that the ratings of generators 
and motors, except traction motors, be marked plainly on the 
name-plate. ‘Iwo types of service are recommended, continuous 
working and intermittent working, and the name-plate must 
state to which service it relates. 

Standard Speeds. 

A list of desirable speeds for various sizes of direct-current 
generators and motors is suggested, the speeds of the alternat- 
ing-current generators being, of course, determined by the effi- 
ciency and the number of poles in the field. The usual three 
types—slow, medium and high speed—are recognized and the 
suggested speeds are in accord with the present practice. 


It will be noted in this report that it does not recommend 
any practice markedly different from that recommended by the 
American committee. This is, of course, highly desirable since 
the next step to standardizing the product of one country will 
be to bring the practice of the different countries into harmony. 








MEDIUM-SPAN LINE CONSTRUCTION.' 


BY C. A. COPELAND. 


In the past it has been the chief de- 
sire of electrical companies to get to the 
customer with some sort of a line and ob- 
tain a swift revenue, while the engineer 
has not considered it worth his while to 
spend more than a wisp of his time on 
line work. The result has been that more 
than seventy-five per cent of the troubles 
experienced in the distribution of power, 
both as to number and cost, have occurred 
outside the central and substations. ‘The 
major part of the cost of these troubles 
has been due to lack of confidence in 
electricity as a power fund and conveni- 
ence which does not always show on the 
books. These remarks apply as well to 
telephone and telegraph lines and distrib- 
uting systems as those for- light and 
power, 


_Not only have lines been excessively 
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troublesome, but they have cost too much. 
With a view to eliminating both of these 
faults on cross-country lines, the Edison 
Electric Company of Los Angeles has 
been experimenting on several special 
methods of distributing-system design. 
The one immediately concerned may be 
termed medium-span cross-country ‘con- 
struction. , 

The ordinary length of spans, say from 
120 to 140 feet, which have been used 
for the lines, have evidently been trans- 
planted from early days and from locali- 
ties where snow and ice load the wires to 
their breaking point even with 100-foot 
spans. The conditions obtaining around 
a newly contemplated line should be as 
carefully studied as those surrounding the 
hydraulic and central station installa- 
tions. ‘Transplanted engineering may 
not always thrive in new soil. 

The conditions encountered in the val- 
ley districts of southern California are: 
(1) no snow and ice; (2) a temperature 
ranging from twenty degrees Fahrenheit 


at night in winter to 140 degrees in the 
sun in the summer (that is, a wire will 
become that hot); (3) occasional severe 
dry north summer winds which blow hay 
and mustard stalks upon the lines; (4) 
frequent interference with lines by wild 
cats, buzzards, sandhill cranes, mudhens 
and owls—especially the May and June 
owls; (5) numerous and almost unavoid- 
able hedges of eucalyptus trees from 50 
to 150 feet tall, which, with the assistance 
of winds, shed twigs and long shreds of 
bark on to the lines; (6) rapid decay of 
poles, some rotting off in four years, while 
the average life is eight; (7) high cost 
of poles, the cheapest being cedar, and in 
thirty-five and forty-foot lengths costing 
from $5 to $10 in the yard. 

Experience with bare aluminum cable 
suggested to the writer that stranded cop- 
per cables might be used in long span con- 
struction. It was proposed to take good 
stocky forty-foot cedar poles, space them 
225 feet apart, space the wires forty-five 
inches apart, and employ a sag of from 
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fifteen to twenty-four inches, depending 
on the installation temperature. It was 
designed that a three-phase construction 
for a voltage as high as 40,000, with one 
or two circuits of Nos. 3, 4, 5 and 6 cable 
with single cross-arms, and Nos. 0, 1 and 
2 with double cross-arms, should be used. 

The longest continuous long-span work 
previously employed was in Europe on 
the Palermo-Milan transmission, with 
solid No. 1 wire and steel lattice work 
poles spaced 190 feet. In the light of sub- 
sequent experience it would seem that if 
stranded wire had been used the poles 
could have been made a little heavier and 
taller and spaced twice as far apart. On 
the Vizzola-Ticino-Milan transmission, 
also, steel latticed poles about the same 
distance apart had been used. 

‘hese ideas were received with mis- 
trust. It was argued that in case a wire 
broke, so and so would happen. But if 
stranded and carefully installed they will 
not break. It was also argued that in 
case the poles rotted the line would be 
weakened more than if the poles were 
nearer together. But it would seem that 
a line should -be kept in good repair, 
whether the poles were many or few, 
either by letting down five feet or stub- 
bing. An engineer would not buy a boiler 
with more tubes in it than necessary and 
let them get in poor repair because there 
were enough tubes left to keep the boiler 
safe. 

It was argued that in case the top of a 
pole burned off at the brace, as sometimes 
happens on the 30,000-volt line, No. 6 
wire would not support the weight on a 
450-foot span. Accordingly, two experi- 
mental spans of 250 feet were constructed 
and strung with bare solid “second-hand” 
medium hard-drawn copper, and while it 
is not necessary to go into great detail in 
regard to this test, it is sufficient to say 
that it was amazing the abuse these wires 
stood before breaking. No. 6 aluminum 
cable was also tested, and stretched so far 
before breaking that it also deserves much 
respect. The stretching factor of safety 
of copper wire is scarcely appreciated by 
engineers, and. after these tests the writer 
very nearly recommended solid wire for 
225-foot spans. In fact, a European steel 
pole line employs 246-foot spans with 
solid No. 2 and 00 wires on forty-foot 
poles. 

The writer knows of no case where a 
good solid medium hard-drawn wire has 
broken without a good apparent excuse, 
such as a burn-off. He has known of 
such breaks on poor wire which did not 
come up to the company’s standard speci- 
fications. The moral is, that with rigid 
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specifications followed by tests, much 
longer spans with solid copper can be 
made. We have eight miles of No. 5 line 
with 150-foot spans, with wire which did 
not stand a very good test, which has 
given no trouble. 

Stranded copper, however, is superior 
for 225-foot span work in that: (1) a 
careless lineman in nicking it reduces its 
strength less than by nicking a solid wire. 
A test was made on one cable during which 
one strand broke at a five-inch sag on 225 
feet, but the cable still stood up. (2) 
Its strength is more uniform throughout 
its length and therefore a less sag can 
be safely depended upon. (3) It has a 
higher strength per square inch because 
the wires are smaller and are individually 
stronger. (4) It has a spring effect or 
untwisting factor of safety. (5) It has 
a higher elastic limit. 

It is believed, but not proved, that 
stranded copper will not burn off so.easily 
as solid wire on account of its radiating 
facilities, and because one or two strands’ 
will hold the cable intact if the other 
strands burn off. It costs from eight to 
twelve per cent more than solid wire of 
the same conductivity. 

Following out ‘these considerations, 
four miles of experimental line were in- 
stalled in two sections, one in the Lytle 
Creek district, near San Bernardino, two 
miles long, of three-strand No. 5 copper, 
and the other at Anaheim, of No. 5 seven- 
strand copper. In the former a 500-foot 
span was inserted. Otherwise the con- 
structions are identical, and have stood 
over a year and have passed through the 
most severe wind storms known in this 
section for many years. ‘The poles and 
corner pins now stand perfectly straight, 
although another new line near-by with 
140-foot spans and six wires leans badly 
from the wiud. These medium span lines 
were, of course, installed with care and 
by trusty men who have been with the 
company for several years. 

The top crossarm carrying three 
cables only; No. 13 Locke oak pins with 
a bolt centre; two and one-quarter-inch 
washers under each pin and nut; ordinary 
deep-groove double-porcelain insulators 
(selected) with a piece of copper wire net- 
ting under each to prevent the burning 
of pins; three strands of No. 17 medium 
hard-drawn copper wires twisted together 
for a telephone cable which was strung on 
transposition glass insulators and No. 13 
Locke pins, and transposed every third 
pole, were some of the features of con- 
struction. Mogul paint was used on all 
threads, nuts and points of contact of 
iron and wood and in the gains, and 
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galvanized iron wrapped around the pole 


under the guv wires. The strand Was Dot | 


allowed to touch the ground and “ 
spliced by twisting with an annealed apj 
flattened copper tube. A double lock ti 
of No. 8 wire was used with a W00d+y;. 


ered tie wrench ; no pliers or comeg] 5 
were allowed on the job. All kinks yey’ 


eliminated with a splice. 

They are both 10,000-volt lines, and the 
advisability of using deep-groove doutie 
petticoat insulators will be question 
Seven years’ actual service, however, las 
shown them just as good as any. In fy 
there are indications that they are bette: 
They seem to discharge the line withoy 
burning the pins. Mechanically speal 
ing, they are superior because the wip 
is let down closer to the cross-arm. The 
should, however, be used with caution iy. 
cause the conditions on oiler systems ani 
localities might not be similar. 

The following are representative specifi 
cations used for stranded copper cabla: 

1. This copper cable is to be used for 
long-span work with 225 to 300-foot spa 
The cable must be bare and composed of 
seven medium hard-drawn copper wins 
The cable must have a resistance of 0.3944 
ohm per 1,000 feet; that is, equivalent i 
No. 6 of 100 per cent Matthiessen’s stani- 
ard conductivity. 

2. The cable must have a lay not great 
er than four inches; that is, one tum of 
each wire around the cable im four inde 
of its length. 

3. The cables are to be furnished in sud 
lengths that no splicing of individul 
strands is necessary. When the length 
one wire in ithe strand runs out, the whol 
cable is to be cut at this point by the 
manufacturer, to be eventually spliced 
means of copper sleeves when the lines 
constructed. 

4. The cable must be pulled through 
non-corroding grease bath before bell 
reeled to prevent the chafing of the abl 
against itself in shipment. Parafiu } 
suggested. 

The strength of the cable must be su 
that it can be pulled up to a five-inc s§ 
on a 225-foot span. (‘To be strung wi 
a fifteen to twenty-four-inch sag ts 
actual line.) In accepting the cable, 2 
samples will be tested from various p 
tions of the shipment and five must ssl 
a five-inch sag, while two will be allow 
to break at this sag. Twenty-five sample 
of individual strands will be taken i 
the shipment and given a twistilg th 
twisted six times on and off its om® 
ameter. In such a test the cts 
show absolute uniformity of materi ‘a 
drawing. The surface of these indi 
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cas mat poet a good Tuser and 
be free from seams, drawing nicks and 
a are solicited on this cable, 
manufacturers to specify weight per foot 
rice per foot. 

~ ote lays great stress on the old 
twisting test, as it is found to be an ex- 
tremely good gauge of uniformity of the 
product. It is not considered advisable 
to have @ wire of 70,000, 50,000, 30,000, 
65,000, 40,000 px unds per square inch 
ultimate strength at various points along 
its length. It is more advisable to have 
it uniformly from 45,000 to 50,000. The 
twisting test determines this, and in a 
rough way the tensile strength. 

Tests on the seven-strand Anaheim cable 
and the three-sirand telephone cable 
showed an ultimate strength of 59,500 
pounds per square inch, corresponding to 
a five-inch sag on 225 feet. An actual 
span was used for the test and remark- 
ably uniform results were obtained, the 
cable breaking at just five inches sag each 
time. At five and one-half inches sag the 
cable had stretciied eleven inches in 225 
fet, and had a permanent set of 4.6 
inches. Subsequent cables have broken 
uniformly at 63,250 pounds per square 
inch. 

After all, the important factor of this 
work is, has the engineer “done for a 
dollar what any fool can do for two,” 
which brings us up to a consideration of 
comparative cost. 

At the time when this matter was first 
being discussed, five and one-quarter miles 
of 30,000-volt line was built from Men- 
tone to the new Mill Creek No. 3 power- 
house, The ground was exceedingly rocky, 
which made the cost of digging holes from 
$1.50 to $3.30 cach, and the cost of 
stringing and hauling very great, with two 
three-phase circuits of No. 4 wire, and 125 
and 120-foot spans. A saving of sixteen 
per cent could have been effected by 225- 
foot medium span construction with 
cables, and the line would have been safer 
because the wires would have been forty- 
five inches apart instead of thirty-six inch- 
&. With No. 6 the saving would have 
been twenty-one per cent, while with No. 
3 wire, which is alout the practical limit 
of this kind of work, a saving of eleven 
Per cent would have been obtained. 

There is now being constructed nine 
- one-half miles or more of medium 
pan line in Lytle Creek, near San 
a directly in the path of the 

north winds, of the forty-foot, wood 

Pole, 225-foot span construction, with deep 
ars mn 
. of it is to be strung with 
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No. 5 and half with No. 6 cables, and a 
saving of twenty-four and one-quarter per 
cent and twenty-six and one-half per cent 
will be effected. This is a single circuit 
line prepared for drawing in another one 
eventually. In single circuit lines where 
wire is a smaller percentage of cost the 
greatest percentage of saving by the longer 
span is secured. 

The company is now building fourteen 
miles of line from Los Angeles to Ingle- 
wood to connect the old United Electric 
Gas and Power Company’s beach town, 
thirty-eight miies, 17,300-volt transmis- 
sion system, which the Edison Electric 
Company has lately acquired, with the 
30,000-volt Edison system. This is com- 
posed of six No. 4 seven-strand copper 
power wires strung on a new special porce- 
lain insulator and the three-strand tele- 
phone cable mentioned above. Thirty 
thousand volts will be impressed on the 
line. The forty-foot poles are of steel and 
placed 300 feet apart. The cross-arms 
are of wood because of the danger of 
birds burning wires off by grounding, but 
special iron pins have been designed, and 
all pins are to be grounded together by a 
fine wire underneath the cross-arm to pre- 
vent burning of the wooden parts. The 
soil is mostly sand, and a cylinder of 
cement five feet deep is used to set the 
poles in. Even then the cost is only $48 
per mile more than a wood pole line with 
125-foot spans, because wood poles would 
have to be taller than forty feet. If, how- 
ever, forty-five-foot wood poles and 225- 
foot spans had been used, the cost would 
mean an advantage of twenty per cent 
over an ordinary 125-foot span cedar pole 
line. 

The cost of a forty-foot tripartite 
pole made by the Franklin Rolling Mill, 
of Franklin, Pa., in this steel construc- 
tion, is about $35 f. o. b. Los Angeles, as 
against $9 for a forty-five-foot cedar pole, 
so that the above figures are rather sur- 
prising. The excess cost of the 300-foot 
span steel line over the 225-foot span 
wood line is what the company pays in 
first cost to prevent depreciation. The 
advantage is gained that, should the line 
ever be changed or moved, the poles 
would be as good as new for a new place. 
Ordinarily, in such cases, even though 
the poles are not rotted badly, they are 
not worth placing again without sawing 
off. This principle, which is often lost 
sight of, is especially applicable to city 
distributing systems. 

It will be observed that this construc-. 
tion is especially advisable on lines with 


small wires, 1, ¢., telegraph, telephone 


and power lines of Nos. 3, 4, 5 and 6 
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wire. The percentage saving on single 
circuit lines is especially great, and the 
percentage saving is greater the greater 
the cost of poles and digging holes, and 
particularly where the poles must be 
hauled a great distance and when the com- 
pany must provide tents and eating fa- 
cilities along the line in building. On 
high-voltage lines, where the insulators 
cost considerably, the saving is very 
patent. 

Perhaps the principal mechanical, and 
therefore ultimate monetary, advantage 
in medium or long span work is the great- 
ly reduced trouble with insulators and 
pins, and burning off of poles, and in 
fact all the troubles which lines are heir 
to, by making the parts fewer and each 
better, which, by the way, greatly reduces 
the necessity for double-pole lines. In 
other words, make good porcelain eggs 
and make them larger and stronger than 
are usuallv laid, put them in one good 
strong basket, and watch the basket, and 
it will not cost so much to watch the 
basket, either, as it usually does. 

It will often be found, especially in this 
western country, that, by building a line 
quickly, not only is money saved in con- 
struction, but revenue and profit is more 
quickly obtained or lost power more 
promptly eliminated. Medium span wood 
pole lines are built in sixty per cent of the 
time usually emploved on _ short-span 
lines. 

Medium-span construction would seem 
advisable also for long-distance telephone 
and telegraph work in certain sections, 
and where it is presupposed that a first- 
class line of long life, and of no trouble 
while it lives, is the more economical one 
in the end. 

Only in rare instances does the fifteen 
to twenty inches sag instead of eight 
make any difference in the height of poles. 
Private telephone lines should be at least 
five feet below the lowest power cross- 
arm, and at least eight feet above the 
tallest trees, which usually dictates the 
height of poles. These methods may be- 
come important in case a double-pole line 
is considered advisable where small 
amounts of power are transmitted at high 
pressure or small distances. 

The question of the preservation of 
poles from decay is of some importance in 
this discussion. Granting that a good, 
cheap, practical method of preserving 
poles at from seventy cents to $1 per pole 
can be found—and we are making rapid 
progress in this direction—the saving by 
using this medium-span construction is 
greater than cited above, and entirely re- 
moves the question of the greater weaken- 
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ing of the line by the decaying of poles 
in the longer span construction. 

In conclusion, it may be said that by 
effecting a saving of from ten to thirty 
per cent in lines ordinarily costing from 
$700 to $1,700 per mile, and having from 
three to twelve of the smaller sizes of 
wire, a slight advance has been made in 
the art, in the field of light construction, 
where the cost of poles, freight and haul- 
age is great, especially as they are better 
and safer lines than are ordinarily built 
with more cost, or stating it another way, 
they are as cheap as the cheapest allowable 
lines and twice as safe and free from 
trouble and danger. 








The Relation of Gas Pressure in a 
Vacuum Tube to the Length of 
Spark. 


The relation existing between the gas 
pressure and the distance through which 
a spark could jump at very low pressures 
has been investigated by M. G. Séguy. 
His work was described at a recent meet- 
ing of the Paris Academy of Science. If 
the pressure exceeds one-hundredth of a 
millimetre of mercury, measurements may 
be made by the MacLeod gauge, but if it 
is less than this the gauge is useless. M. 
Séguy from his investigation concludes 
that gas pressures at this high exhaustion 
can be accurately determined by the dis- 
tance through which the spark will jump. 
He has found that if the sparking dis- 
tance increase in arithmetical progression 
the pressure decreases geometrically. This 
shows that the pressure is an exponential 
function of the explosive distance and 
hence can be determined by measuring 
the spark-gap. 


_ 7-_—e- — 


British Institution of Electrical 
Engineers. 


The July issue of the Journal of the 
British Institution of Electrical Engi- 
neers, just to hand, contains the follow- 
ing interesting articles and the discussions 
which followed their reading: 

“Direct-Reading Measuring  Instru- 
ments for Switchboard Use,” by Kenelm 
Edgecombe and Franklin Punga. 

“Power Station Design,” by C. H. Merz 
and W. McLellan. 

“The Steam Turbine as Applied to 
Electrical Engineering,” by the Hon. C. 
A. Parsons, G. G. Stoney and C. P. 
Martin. 

“The Distribution of Electricity in 
Shipyards and Engine Works,” by J. A. 
Anderson. 

“Steam Turbines,” by F. C. Porte. 
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OVERLAND WIRELESS TELEGRAPHY AT 
ST. LOUIS. 
[By Our Special Correspondent. | 
The experimental work with wireless 


telegraphy now being done at the World’s 


Fair is of more than ordinary interest, 
and, should these efforts prove successful, 
the results will be of much importance. 
Space telegraphy has been largely con- 
fined to the sea or lake shores, but at St. 
Louis the experiments are all being 
carried on overland between that point 
and Springfield or Chicago. The De 
Forest Wireless Telegraph Company is 
responsible for the principal experiments, 
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and has established upon the World’s Fair 
grounds ten stations, as well as two 
others in St. Louis, and one at Spring- 
field, Ill. 

The larger stations have been equipped 
with very powerful apparatus capable of 
sending messages 300 miles overland. 
Communication is now maintained be- 
tween St. Louis and Springfield, a dis- 
tance of 105 miles, and the same result 
is expected of the Chicago station now 
nearing .completion. Near the centre of 
the World’s Fair grounds, and at the 
point of highest altitude, the company 
has erected a mast 210 feet high, at the 
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top of which is a cross-arm. The arrangs 
ment of antennz at this station is sh 
esting. Strung along a forty-foot eros. 
arm hangs a horizontal Wire, from vhig 
twenty verticals are suspended. Thee a 
tenn wires average 250 feet in } 
and are bowed out from the mast a gre 
distance by means of cord spreaders, ‘jy 
antennee enter the roof of the buildin 
in two halves of ten wires each, Within 
the building, which is twenty by fort 
feet, one sees only the operating table 
the relay keyboard and receiving ingin, 
ment. ‘he transformer, condensers, aj 
other paraphernalia are concealed jp ; 
separate room. Through a window in th 
partition, however, one may see the en. 
mous spark which accompanies every ai. 
nal, but this spark has been so suemsy 
fully muffled as to be scarcely audible ou 
side of the building. At this station tre. 
ty-five-cycle current is the only pove 
available, although a twenty-kilowatt Port 
Wayne transformer, built for sixty-cyde 
operates very satisfactorily on the love 
frequency. There is, however, a drag at the 
key which would not occur with the high- 
frequency current. A Wagner motor 
generator running on twenty-five cycles is 
also installed to furnish 110 volts, dire 
current, in small amount. The direct cur- 
rent is used to operate the relay key 
which breaks the main circuit. The tra. 
former raises the voltage to 20,000, ani 
the secondary is connected in series wilt 
the helix, condenser, spark-gap, ante 
and to ground. The ground-plate cor 
sists of 140 square feet of copper plate, 
buried eight feet. directly below the st- 
tion. Means are provided for maintair 
ing this in a constantly damp conditim 
This system was first to employ alter 
nating-current generators and {ral 
formers in place of the old inductia 
coil and interrupter used abroad. ‘Thi 
enables a far greater speed of transmit 
sion, simplicity and regularity of actio 
Undoubtedly the greatest speeds hur 
been attained by the De Forest systel, 
twenty-five to thirty-five words } 
minute; in fact, limited, as with wm 
telegraphs, only by the ability of the opt 
ators to send and receive. The rapicil 
of operation is also due in large messi 
to the electrolytic receiver 
to this system. The principle d 
this receiver, or “responder,” * 
based upon the fact that the Herta 
oscillations produce sudden electrolytt 
action in a cell containing certain el 
trodes and solutions. It was found ts 
receivers 80 operating were far more * 
sitive than other forms, being instal 
and automatically restored to their natitl 
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tate upon cessation of the electric waves. 
The electrolytic receiver also allows a 


loser tuning, a greater reliability of ac- 


tion, than any other form. The result is 
r distances are possible with a 
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receiving operator may be in communica- 
tion w‘th a small sending station, unaware 
of the messages being sent by a long-dis- 
tance station near-by. In fact, at times, 
two operators, each with a distinct receiv- 








WirELEss TELEGRAPH STATION IN ELEcTRIcCITy BurLpinG, WoRLD’s Farr, Sr. Lovuts. 


given transmitting power, and immunity 
from outside interferences with confusion 
of messages. 

Some very successful work has been 











OPERATOR SENDING 


done at the exposition with synlonic teleg- 
raphy. The Operators have been able 
. attune the receivers to take the mes- 
a me one of the dozen stations 

* Nous. Under this condition the 





‘ 
ing and tuning apparatus, have been con- 
nected to the same receiving wire, one 
taking messages from one station, and the 
other from an entirely different station. 





WIRELESS MessaGk, ELEctricrry BurLpInc, WorLp’s Fair, St. Louts. 


Not only has experimental work been 
carried on at St. Louis, but wireless teleg- 
raphy has been placed upon a commercial 
basis. The newspapers in the city have 
naturally devoted much space to the 
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events and happenings upon the exposi- 
tion grounds. Without exception each 
day brings its quota of celebrated visitors 
and matters of interest. All this news 
can be recorded by the afternoon and even- 
ing papers only by some easy and sure 
means of communication. Two of the 
afternoon papers, the St. Louis Post Dis- 
patch and the St. Louis Star, have erected 
wireless masts on top of their buildings 
and installed apparatus in the _press- 
rooms. The reporters, after gathering 
the news, go to the De Forest station on 
the grounds, and the operator calls the 
office. Copy is sent as quickly and surely 
as by wire. About 5,000 words a day are 
transmitted in this way. The most con- 
spicuous station is on the Observation 
Tower, a steel structure 300 feet high. 
erected by the De Forest company. The 
antenne are strung from a gaff on the roof 
of the tower, and the wires are gathered 
in a cable at the station on the 100-foot 
platform. Here the apparatus-is of the 
same kind and power as that used for the 
long-distance station on Art Hill. The 
messages to the newspapers in the city 
are sent from this point, so that the visi- 
tors to the tower may see the commercial 
operation of wireless telegraphy. 

The accompanying illustration shows 
the main exhibit in the Palace of Elec- 
tricity, where a model has been erected of 
the station now in course of: construc- 
tion at Cape Flattery, Wash., for the 
Alaskan service. Three wooden towers, 
each seventy-five feet high, support be- 
tween them the antenne. These are con- 
centrated into a cable entering the helix, 
and connecting with the rest of the appa- 
ratus. Operators are present at all times 
to explain and demonstrate the sending 
and receiving of messages to all visitors. 
To the public there is a great deal of 
mystery about communication without 
wires or other connection. By actually 
hearing the messages sent and received, 
the uncanny impression disappears and 
the commercial possibilities become more 
apparent to all. Pp. E. F. 

St. Louis, August 27. 

seein 

Weather Notices by Telephone. 

The Pittsburg department of the weath- 
er bureau has evolved the idea of sending 
out daily local weather forecasts by tele- 
phone. Farmers of western Pennsyl- 
vania, West Virginia and eastern Ohio. 
as a rule, have telephones in their homes 


and could be reached in this way by 
weather reports which, if sent by mail. 
would hardly be timely. Forecaster 
Frank Ridgway, of the Pittsburg burean, 
is responsible for the innovation. 
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POINTS FOR CONSIDERATION WHEN 
PURCHASING ALTERNATING-CUR- 
RENT ARC LAMPS.' 


BY G. BREWER GRIFFIN. 


In introducing this subject, Mr. Griffin 
discussed the effect of alternating-current 
arc lamps upon the eye. If the alterna- 
tions of the are are too slow, or if the 
volume of light is either too great or too 
little, the eye is fatigued. When the 
proper frequency is chosen and _ the 
volume of illumination is within the cor- 
rect limits, the eye does not absorb the 
alternations and the light, to all appear- 
ances and. effects, is steady. 

Comparing the illumination given by a 
7.5-ampere alternating-current arc lamp 
with the standard fifty-two-volt 9.5 am- 
pere open are lamp, the following results 
are obtained: the minimum illumination 
between the lamps will be found about the 
same, though the bright zone given by 
the open are lamp is not seen when the 
enclosed lamp is used and the latter gives 
the greatest average illumination over the 
whole area. Alternating-current arc 
lamps of low amperage, in the author’s 
opinion, are not satisfactory for street 
lighting. For street lighting the open are 
has a decided advantage over the enclosed 
arc up to 100 feet away from the source 
of light. At 150 feet and over the alter- 
nating-current lamps give the better re- 
sults. In the author’s opinion, 6.6-ampere 
lamps should be hung eighteen feet above 
the street level and 7.5-ampere lamps not 
over twenty-five feet above the street, 
measuring from the bulb to the street. The 
author recommends the adoption of slight- 
ly opalescent inner bulbs and a clear outer 
globe. This combination, according to re- 
cent investigations, allows over ninety per 
cent of the light to pass through. 

The general practice in lighting seems 
to be to allow 450 kilowatts for every 
300 square feet of street space. It is best 
to operate lamps with seventy volts 
as a minimum at the are and with 
seventy-five volts as a maximum. Mr. 
Griffin then discussed the blackening 
of inner bulbs caused by 
tive carbon, itself resulting from in- 
complete combustion. This may be caused 
by a lack of oxygen, or by too great a 
supply of air or the preximity of cool 
metal parts. It is advisable to use some 
form of gas cap made of materials which 
offer a high resistance to disintegration 
under a high temperature, and which will 
still dissipate quite rapidly the heat gen- 
erated by the arc. Attention is called to 
the pains taken in securing generating 





1 Abstract of a paper read at the tenth annual cou- 
vention of the Ohio Electric Light Association at San- 
dusky, August 17. 
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apparatus and incandescent lamps of the 
highest efficiency, while but little atten- 
tion is paid to this matter in the are light 
field. 

With this preamble the writer will pro- 
ceed to take up “Points for Consideration 
When Purchasing a Series Alternating- 
Current Are Lamp Equipment.” 

For convenience, first consider the lamp 
itself. The following are the main fea- 
tures in the order given: first of all 
should be considered the type to be adopt- 
ed. The higher energy loss in the differ- 
ential mechanism, in comparison with the 
shunt, is not to be considered when its 
superior operation is taken into account. 
There are variations in this type, how- 
ever, but the essential details of operation 
are alike; a pair of series coils, operating 
against a pair of shunt coils, with a rocker 
arm or armature connected to the clutch 
rod. The differential lamp strikes the 
are with the carbons together, and the 
weight of the moving parts holds the car- 
bons apart when no current is passing 
through the lamp. Troubles and outages 
caused by the carbons slipping through 
the clutch do not exist as in the shunt 
lamp. A lamp of the differential type is, 
to an extent, self-regulating as to the 
current taken, which is of direct assistance 
in the operation of the circuits, and by so 
doing makes the service good. This is 
not true of the shunt lamp. 

MECHANICAL CONSTRUCTION—CA6E AND 
TRIM PARTS. 


The first consideration is the material 
used. The weight, strength, quality and 
rigidity should be carefully investigated. 
A high-grade copper case, not under 18- 
gauge, should be preferred. It should be 
corrugated to give it stiffness and strength 
and, incidentally, add to the artistic merit. 

The second consideration is the accessi- 
bility of the mechanism. The case should 
be provided with a door which is so con- 
structed as to be water-tight and hung on 
substantial hinges and provided with a 
good heavy locking device. The door 
should take up about one-third of the 
lamp-case and the renewable parts should 
be easily reached with the door open. 

The third consideration is the inter- 
changeability of the parts used. Where- 
ever screws and nuts are used, they should 
be of standard dimensions and have stand- 
ard threads, thus making it possible to 
obtain duplicates from any hardware 
store. 

The fourth consideration is the method 
of ventilation. The lamp should. be well 


ventilated and. still be. bug and water-_ 


proof. ‘ 
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The fifth consideration is inner 
and method of support. The closed base 
inner bulb is now generally Tecognized by 
manufacturers. and consumers a8 best 
meeting the special requirements for street 
are lighting. 

The sixth consideration is the outer 
globes and the method of support. The 
selection of an entirely closed or open 
bottom outer globe is one that ig largel; 
a matter of personal choice. With som: 
types of lamps the open bottom or ont: 
globe is almost’ essential, as these lems 
use eighteen or twenty-inch external rp. 
flectors which are supported by the sam 
device which holds the globe in place, 
This makes it difficult for the trimmer j) 
handle the globe and shade. Wher ; 
suitable inner reflector is used the closed 
bottom outer globe should be preferred, 
the life per trim being somewhat Longe 
with it. 

The seventh point for consideration i: 
the reflector, where and how supporied. 
Any form of reflector on an outdoor ar 
lamp is a nuisance and a source of e- 
pense. It detracts from the trim appear. 
ance of the lamp, and causes the lamp to 
“sail” in the wind and pack with ice and 
snow in the winter and dirt in summer. 

The eighth consideration should be the 
lamp cap, hanger loop and terminals, 4 
lamp cap made of copper is preferable to 
the one constructed of iron or other cor- 
rosive metal. The terminals should 
substantial and placed as far apart a 
possible and provided with two heavy and 
substantial screws to hold the leads in 
place. The terminals should be mounted 
on petticoated porcelain insulators and al 
parts of the lamp cap should be strictly 
water-tight and no part exposed to the 
weather should be made of any material 
other than gun metal, brass, phosphor 
bronze, copper or similar metal. Thus 
the periodical refinishing and painting 0! 
street arc lamps is avoided. 
CONSTRUCTION—MECHAN- 

ISM. 

The next group of features to be cor 
sidered should be the mechanical ot 
struction of the mechanism. 

First—the number of different paris 
pieces used. ‘These parts should be 
duced to the lowest possible number, 
order that repairs may be quickly aul 
easily made and a large stock of suppl! 
parts unnecessary. 

Second—assembly of parts. The pat 
of the lamp should be readily detachable 
one from the other without di 
the entire mechanism. Preferably, il 
parts should be mounted on a spider a 
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tached to the central tube, which tube 
should be especially heavy. This method 
of construction would allow the entire 
mechanism to be removed from the lamp 
case with the central tube. The central 
tube should, however, be readily detached 
om the rest of the mechanism. This 
nethod of mounting would preserve the 
aligament of the lamp under all condi- 
‘ions, as the tube would serew into a sub- 
antial cross-bar in the top of the lamp 
and line up with bushings in the base 
frame 90 that it would be practically im- 
possible to reasserle the lamp and have 
it out of alignment. 

Third—methods of adjustment. Easy 
and rapid methods of adjustment should 
he provided. Oue of the adjustments 
most used is necessarily the cutout 
weight and contacts. Some method 
should be provided, so that close adjust- 
ment of the arc can be readily obtained 
without the weight sliding back and 


F forth on the bar as the rocker arm is 


tilted. 

Fourth—quality of material used. 
Central station buyers should insist on a 
high grade of material throughout. The 
first cost might be slightly more, but the 
decrease in annual maintenance charges 
vould be marked, and the depreciation 
charge on the apparatus could be reduced, 
as the valuable life of the lamp would be 
increased in the ratio of the quality of 
the material used. 

Fifth—switch construction. The switch 
preferably should have no moving leads 
attached to it. ‘he contact parts should 
be well made, and the handle projecting 
on the outside of the case preferably 
metal, 

Sixth—magnet spools; material used 
and how constructed. The use of metal 
spools covered with paper or any similar 
material of this kind, while used to a 
great extent by some manufacturers, is 
not to be considered the best practice in 
alternating-current are lamps. A magnet 
spool should preferably be moulded in 
one piece from some of the well-known 
insulating materials, preferably “vulca- 
beston.” Al] spools should be inter- 
changeable one with another. The wind- 
ings should show careful workmanship, 
the layers being smooth and the leads 
attached and connected where necessary 
with two screw sleeve connectors. 

Seventh—entout device. The cutout 
should be so constructed that it is only 
cian 4 to bridge one contact to cut out 

lamp. ‘This contact should be faced 
mith coin silver, which metal will not 
lamp up should there be any tendency 


for the cutout to arc, and its oxide is a 
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good conductor. The arms should be 
readily renewable, and be so attached that 
they are rigid when put on. 

ELECTRICAL PERFORMANCE. 

First—breakdown tests. The best en- 
gineering practice to-day demands that a 
series - alternating-current arc lamp 
should be able to withstand a breakdown 
test to ground without damage to the in- 
sulation of 7,000 to 8,000 volts, alternat- 
ing current, applied for one minute. 
Careful buyerg are insisting that some 
guarantee be given as to what tests lamps 
of this character will withstand. 

Second—losses in mechanism. If a 
differential lamp is carefully constructed, 
electrically and mechanically, the loss 
should not exceed twenty-two watts per 
lamp. The efficiency varies somewhat 
with the carbons used. The figures above 
given should be the average with a num- 
ber of pairs of carbons. The ideal way 
to make such a test is to select from 
twenty-five carbons those which gauge 
between 0.505 and 0.520 of an inch, resort 
them after gauging, and select by weight 
those which come between the heaviest 
and the lightest; or, in other words, the 
average weight carbon. Twenty readings 
should be taken at five-minute intervals 
with each pair of carbons, after first al- 
lowing the are to establish itself and burn 
not less than one-half hour before taking 
the first reading. Take the same number 
of readings on the other six pairs, then 
break them on the holder ends so that 
the are will form one-third down the 
inner bulb. Again break them to a 
point one-half the way down, taking the 
same readings. At two-thirds the way 
down the same readings should be taken. 
The average results obtained under these 
conditions will be extremely accurate, and 
with some differential lamps the writer 
has obtained a loss as low as nineteen 
watts average. 

Third—power-factor. The power-fac- 
tor does not appreciably vary with the 
location of the arc in the enclosing cham- 
ber, but will vary with the quality. of the 
carbon. Many central station lamp men 
and manufacturers erroneously estimate 
that the power-factor of a pair of carbons, 
without intervening mechanism, is 100 
per cent. Actually, the power-factor under 
these conditions is about ninety per cent. 
This percentage must, therefore, be taken 
as the ideal condition as to maximum 
power-factor obtainable with the alternat- 
ing-current arc lamp. The prospec- 
tive buyer should insist that the manufac- 
turers provide him with a written per- 
formance specification in which there is 
stated what results will be obtained and 
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what will be guaranteed by the manufac- 
turer. Competitive specifications should 
be carefully analyzed. 

Fourth — are voltage regulation. 
Through a twelve-hour run the variation 
in are voltage should not be over five 
volts, and the variation from the pick-up 
to point of feed should not be over fifteen 
volte. 

Fifth—temperature. The longevity 
and the value of the insulation is in- 
creased by low temperature. The copper 
shell lamp usually maintains a cooler 
mechanism than does the iron case lamp, 
owing to the high heat conductivity of 
the copper. The temperature of the 
mechanism should not be in excess of 
forty-five degrees centigrade after twelve 
hours’ continuous operation; however, it 
goes without saying that sixty degrees 
would not damage the insulation, although 
the life of the material would be shorter 
than on a lamp operated at forty-five de- 
grees rise. 

COMMERCIAL PERFORMANCE. 

First—ratio of life to light. Ex- 
tremely long life can only be obtained 
by operating lamps with either a low-volt- 
age are or with the barest possible 
amount of are ventilation, and it is 
usually obtained at the expense of light 
and power-factor. With a 6.6-ampere 
series alternating-current lamp the most 
satisfactory rate of consumption is about 
one-tenth of an inch of carbon per hour, 
giving a life per trim, using twelve-inch 
upper and seven-inch lower carbons, of 
about 100 to 105 hours. 

Second—efficiency. The efficiency of 
the alternating-current arc lamp depends 
largely unon the length and diameter of 
the carbons used, the current density and 
length of arc. This is usually calculated 
by the ratio between the true watts at 
terminals and the true watts at the arc. 
A lamp carefully designed and free from 
undue friction in the parts, having the 
proper amount of iron in magnet cores, 
should not show a loss of over twenty-two 
to twenty-five watts. 

Third—light efficiency for fifty hours. 
The writer has previously referred to the 
advantage of having a cool gas cap, and 
thereby causing the by-product of the 
carbon to deposit thereon rather than on 
the inner surface of the bulb. With a 
gas cap, as recommended, the available life 
obtainable when the arc is half way down 
in the bulb would be fully fifty per cent 
greater than should some form of metal 
gas cap be used. 

Fourth—distribution or diffusion of 
light from are. A reflector should be so 
designed as to interrupt the upward ray 
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when the are is at its average distance 
away from the reflecting surface. Work- 
ing with this idea in. view, are lamp 
designers should be able to design a lamp 
with a satisfactory reflector which would 
not be over eight or nine inches in diam- 
eter. 

Fifth—noise. There should be little 
or no noise from a properly designed 
and well made series alternating-current 
are lamp if no loose parts exist. With a 
lamp. hanging fifteen feet above the 
street no noise should be noticeable. 
‘There is, of necessity, even in the verv 
best lamp that could be designed, a very 
slight hum at the are. This hum should 
be so slight as to require an effort to 
detect it. 

COMMERCIAL OPERATION. 

irst—amperage to be used. It will 
usually be found satisfactory to replace 
the nominally rated 1,200-candle-power 
open lamp with 6.6-ampere series alter- 
nating-eurrent lamps which consume 
about 410 watts at the are. Where the 
so-called 2,000-candle-power lamps have 
been in use it is usually customary to re- 
place them with 7.5-ampere series alter- 
nating-current lamps, using about 518 
watts at the arc. 

Second—height to be hung from street 
and distance apart. The writer recom- 
mends that 6.6-ampere lamps be hung 
eighteen feet and 7.5 lamps not to exceed 
twenty-five feet above the street level. 
This, however, is a point that almost 
every central station man has to decide 
upon to meet his own requirements and 
conditions. 

Third—how best to light streets having 
heavy foliage. When the trees have not 
attained growth sufficient to make it im- 
practicable to light over their tops when 
lamps are placed on twenty-foot poles, 
this method is recommended; but as the 
trees usually have attained growth much 
beyond this, the most satisfactory would 
be to trim out the limbs on the street 
side of the tree to a height of at least 
twenty feet from the ground. Set the 
poles in line with the trees, using long 
eross-arms well braced to the poles, put- 
ting the cross-arm so that practically its 
entire length will overhang the street, 
rather than endeavor to run the wires 
through the limbs, then hang the lamps 
on cable supports with pulleys and cord. 
Where municipalities or state tree ward- 
ens will not allow the trees to be thus 
trimmed, run the wires through the trees, 
endeavoring to keep them as free from 
grounds as possible, and hang the lamps 
low enough so that the light from them 
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will not be obstructed by overhanging 
foliage. 

Fourth—line fittings. In general, the 
writer would advise that nothing smaller 
than No. 6 line wire be used; No. 4 is 
preferable. Anything smaller than No. 6 
has not sufficient tensile strength to prove 
entirely satisfactory. It is usually good 
policy to buy fittings which are substan- 
tially constructed and made of good ma- 
terial. ‘The use of an absolute hanger 
cutout is advisable, although not deemed 
absolutely necessary by some engineers. 
The lamp trimmer can work much more 
rapidly when he knows that the lamp 
he is handling is dead from the binding- 
post down, and it goes without saying 
that he stands much less chance of injury 
due to accident crosses between the alter- 
nating-eurrent day service lines and the 
are lines. 

The next point to be considered is the 
method of regulating the are circuits. In 
checking over the installations of series 
alternating-current arc lamps throughout 
the United States it will be found that in 
the majority of cases there has been 
adopted a regulating transformer which 
is known as the repulsion coil are regu- 
lator or tube transformer. This device has 
met with universal approbation, and very 
few instances are on record where any- 
thing but highly successful operation has 
been given by it. 

COMPARATIVE ADVANTAGES. 

In the writer’s opinion an air-cooled 
regulating transformer is the most satis- 
factory for sizes of twenty-five and fifty- 
light capacities, and 100 lights when the 
circuits in the transformer are entirely 
separate from each other. I think the 
choice applies quite as well for the sev- 
enty-five-light regulating transformer 
where the secondaries are interconnected. 
As there is no great trouble experienced 
with the insulation at the maximum volt- 
age obtainable, the air-cooled regulator 
has the better opportunity of operating at 
the minimum internal temperature than 
has the oil-cooled. A good air-cooled reg- 
ulating transformer should be surrounded 
by a perforated metal case, or a wire- 
mesh case, which is readily removable, 
and which, when on, allows a complete 
view of all parts of the regulator. Air- 
cooled regulators are usually fitted with 
oil dashpots, while with the oil-cooled the 
coils working in the oil move so sluggish- 
ly that the dashpot is not necessary. 

The air-cooled regulator usually regu- 
lates somewhat closer. than does. the oil- 
cooled. for the foregoing reasons. How- 
ever carefully the case is made for the oil- 





Vol. 45—No, 1 


cooled regulator there is bound to be sony 
leakage of oil. The oil-cooled 
is more difficult to inspect, and if for . 
: y 

reason a regulator coil burns out or be 
comes damaged it is considerably Mop 
trouble to replace the coil than i woul 
be in the air-cooled type. Both of ip 
leading companies now use the vaetnn 
process of impregnation, which entin) 
eliminates troubles due to absorption of 
moisture and loosening of the Winding 
In two-cireuit 150-light regulators, » 
two-circuit 200-light regulators, or single 
circuit 100-light regulators, the wri, 
would be inclined to select the Oil-coolal 
type owing to the high voltage ineida 
to the operation of circuits of this sip 

These regulating transformers ar y 
designed that they maintain a const} 
current from full load to dead shori-i:. 
cuit when the regulator is connected with 
the highest secondary tap. It is now tle 
practice to wind the coils with, usually, 
three taps made in each so that the rest 
lators are capable of operating at partial 
loads with practically the same power-fie. 
tor and a very slight change in efficienc, 
This is particularly handy to the centn! 
station man who desires to purchase a 
equipment for use where he has thith 
lamps in service and expects eventuall 
to increase to fifty lamps; thus, he ca 
purchase the fifty-light regulator and op 
erate it. with practically as good econom 
as a thirty-light regulator built for th 
purpose and has immediately available «- 
cess capacity to take care of any addition 
made to his circuits. 

MECHANICAL CONSTRUCTION. 

The points to be considered 
strength, accessibility, amount of frietim 
in moving parts, adjustability to load a 
ditions with maintenance of high & 
ciency and power-factor, compactness all 
noise. While it is doubtful if repn 
would ever be necessary, it is well to har 
the apparatus so designed that repiis 
may readily be made at the central stato 
and by the central station force. If t® 
iron is laid up carefully and held secure 
in place there should be very little ws 
from the regulator. All parts of the 
frame-work should be solid and subst 
tial, and the quadrants or wheels supp 
ing the counterweights should of pret 
ence be mounted with ball-bearing: 

ELECTRICAL CONSTRUCTION. 

The points to be considered are: oil 
how insulated and how supported. . 
tention should be given to amoutt 
space between. coils and case, in order fh 
breakdown voltage may be high, #* 
as space between floor and, ¢asé.™ 
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jould be great enough to prevent accu- 
mulation of dirt and dust under the reg- 
lator. ‘The parts of the regulator carry- 
ing current should be guarded from acci- 
jontal contact to the operators and at- 
‘endants, and still be sufficiently open to 
allow good ventilation. 
ELECTRICAL PERFORMANCE. 

The purchaser should obtain from the 
manufacturer guarantees as to what break- 
jown tests his apparatus will withstand ; 
percentage of regulation through the 
range of action; efliciency and power-fac- 
‘or on various percentages of load on each 
one of the various taps brought out from 
ihe coils. When starting a current it is 
advisable to use some form of a block in 
ihe regulator arm or spoke of the regu- 
lator wheel, which can be set during the 
jay when the regulators are inspected, 
and which will fall out by gravity when 
the load is thrown on to the regulators. 
It is good practice to set the regulators 
in the station so that there will be ample 
space to walk entirely around them, so 
that no excuse can be given by the at- 
iendant for allowing dust and dirt to ac- 
cumulate on or about them. 

CONTROL PANEL. 

It is good practice to have a dead-beat 
ammeter on each circuit in order that at 
any time condition of operation may be 
noted, and troubles on the line observed 
as soon as they occur. A good double- 
ple, single-throw, oil switch is a conve- 
ment and useful thing to have on each 
circuit in addition to the cireuit plugs. 
Where two generators are used carrying 
both house lighting and street lighting 
services, it is well to have double-throw 
switches so arranged that the entire load 
may be thrown on to one machine at an 
hour after midnight when the load will 
admit of it. The use of fuses on each 
cireuit, together with lightning arresters 
and choke coils, is advisable. It is usu- 
ally customary to erect a panel in front of 
each regulator whose circuits are con- 
trolled by it. The system above laid out 
i8 the one best fitted to meet all the com- 
plex requirements and conditions sur- 
rounding central station street lighting 
services, Where a number of incandescent 
back Ra required to light courts and 
eed hee 3 Regis incandescent 
wii ii te “ : : A apes yethorpe 
pies bps in series wi . 
tan rr _ ; ighly successful opera 
that the a vite pry ie . ent 
lamps should be the a ; gre coin: 
cits upon which they operate. 
tis hard to pee te: simpler system 
which would be as free from mechanical 

m mechanica 


and electrical complexities, and as flexible 
as the one above laid out. 


ELECTRICAL REVIEW 


Foreign Electrical Notes. 

Consul Warner, of Leipzig, Germany, 
writes on the following points of inter- 
est to electrical engineers and manufac- 
turers of electrical and allied machinery: 

Tenders are invited for three three-ton 
eleetrie cranes and two electric locomo- 
tives for use by the London Electric 
Works at Greenwich. Detailed informa- 
tion may be obtained at the County Hall, 
Spring Gardens, London, 8. W., England, 
upon payment of the sum of £2. 

The Electric Street Railway Company, 
of Genoa, has decided to extend its pres- 
ent sytem of lines and to purchase a con- 
siderable quantity of rolling stock, chiefly 
motor cars. It is proposed to build an 
electric road between Aquila and Tera- 
mo, cities which are located in the Ab- 
ruzzie Molise Compartimento, Italy, about 
thirty-five miles apart. Detailed infor- 
mation about this road may be obtained 
from Cav. Camerini, sindaco (mayor) of 
Aquila. 

The city council of Kalk Bay Station, 
Cape Colony, hasbeen empowered to issue 
bonds for a sufficient amount to erect a 
municipal electric light and power plant. 

The Sociedad Tranvias de Saragossa, 
Spain, has requested the city council for 
the concession to make several extensions 
of its present system of tracks. It is 
rumored that the concession will be grant- 
ed, in which case the railway company 
will have to purchase rails and additional 
rolling stock. 

The Schaffhausen-Schleitheim Electric 
Railroad Company, of ~ Schaffhausen, 
Switzerland, is reported to be in the mar- 
ket as a purchaser of rolling stock. 

The management of the electric light 
and power plant of Christiania, Norway, 
will soon have to purchase electrical ma- 
chinery and cables, it having been prac- 
tically decided to enlarge the capacity of 
the plant. 

On August 4, 1904, the city authorities 
of Fuentes de Andalucia and Iznajar 
awarded contracts for the construction 
and twenty-year management of electric 
light and power plants. 

The city council of East Retford, a city 
of over 10,000 inhabitants in Nottingham 
County, England, is contemplating the 
building of a municinal light and power 
plant. 

The municipal council of Rochdale, a 
borough of about 75,000 inhabitants in 
Lancashire County, England, is planning 
to spend a sum in excess of $200,000 in 
enlarging and improving its electric 
plant. 

The municipal authorities of Barcellos, 
a small place on the Cavado river, about 
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twenty-five miles north of Oporto, Portu- 
gal, are willing to grant a thirty-year 
concession to a company for the erection 
of an electric light and power plant. One 
of the stipulations which will be exacted 
of such a company will be that it furnish 
the municipality with 160 sixteen-candle- 
power incandescent lights and six fifty- 
candle-power are lights for the sum of 
1,500 milreis ($1,620) per annum. 





Loss of Power from the Contact Re- 
sistance of Carbon Brushes. 

At a recent meeting of the Physical 
Society at Zurich, M. Schenkel detailed 
certain investigations which he has been 
making as to the resistance of carbon 
brushes. The measurements were made at 
the laboratory of Professor Weber, and 
the apparatus used consisted of a bronze 
slip-ring upon which two carbon brushes 
were pressed. The ring was revolved at 
constant speed. These tests have enabled 
the investigator to lay down the following 
laws: with a constant brush pressure of 
0.08 kilometre per square centimetre of 
surface contact and with a constant pe- 
ripheral speed of 7.5 metres per second, 
the curve giving the contact resistance as 
a function of intensity, is very nearly 
equivalent; RI is equal to the constant. 
For a given current density and pressure 
the resistance is independent of the pe- 
ripheral speed, provided the slip-ring is 
accurately centered. If it be eccentric in 
the least the contact resistance increases 
rapidly with the speed. The curve which 
gives the resistance as a function of the 
brush pressure is similar to that given it 
as a function of current density; that is 
to say, PRI = a constant, P being the 
pressure of the brushes. It is, therefore, 
advantageous to increase the brush press- 
ure since this diminishes the contact re- 
sistance, but, on the other hand, it in- 
creases the brush friction. 

Schenkel has observed that the contact 
resistance was slightly affected by the tem- 
perature. It is affected very slightly by 
the Pelletier effect. The resistance is due 
principally to the fact that the carbon 
and metal are not in perfect contact, there 
being always a thin layer of air interposed. 


A New Magnetic Observatory. 

The observatory to be built by the 
British government to replace the one at 
Kew for magnetic observations will be be- 
gun at Eskdalemuir, Dumfriesshire, very 
shortly. The contracts already let embrace 
the making of a road and foundations, 
provisions for water supply and the build- 
ing of a boundary wall, to be carried out 
within three months. It is expected that 
after this start the work’ will progress 
rapidly. 
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List of the Domestic Jurors in the 
Electricity Section of the Inter- 
national Jury of Awards of the 
Universal Exposition, St. Louis, 
1904. , 

The following list of domestic jurors 
has been appointed in the electricity sec- 
tion of the international jury of award of 
the Louisiana Purchase Exposition : 


GROUP 6%7—-MACHINES FOR GENERATING 
AND USING ELECTRICITY. 


W. V. N. Powelson, assistant general 
manager Union Electric Light and Power 
Company, St. Louis. 

H. B. Smith, professor electrical engi- 
neering, Worcester Polytechnic Institute, 
Worcester, Mass. 

M. H. Gerry, chief engineer of Missouri 
River’ Power Company, long-distance 
transmission plant, Canyon Ferry, Mont. 

O. T. Crosby, consulting electrical en- 
gineer, 43-49 Exchange Place, New York 
city. 

C. W. Wason, president Central Pacific 
& Eastern Electric Railway, Cleveland, 
Ohio. 

J. P. Jackson, professor electrical en- 
gineering, Pennsylvania State College, 
State College, Pa. 

G. F. Baum, professor electrical engi- 
neering, Stanford University, Cal. 

P. O. Keilholtz, general manager 
United Electric Light and: Power Com- 
pany, Baltimore, Md. 

E. P. Roberts, consulting electrical en- 
gineer, 602 Electric Building, Cleveland, 
Ohio (formerly professor of electrical en- 
gineering, Cornell University). 

R. B. Owens, professor electrical en- 
gineering, McGill University, Montreal, 
Canada. 

G. F. Sever, professor electrical engi- 
neering, Columbia University, New York 
city. 

J. W. Esterline, assistant professor elec- 
trical engineering, Purdue University, La 
Fayette, Ind. 

H. H. Norris, assistant professor elec- 
trical engineering, Cornell University, 
Ithaca, N. Y. 

GROUP 68—ELECTROCHEMISTRY. 

Carl Hering, consulting electrical engi- 
neer, 929 Chestnut street, Philadelphia, 
Pa. Member of international juries of 
award of several expositions in Europe, 
including Paris, 1900. 

Dr. Samuel Sheldon, professor electric- 
al engineering, Brooklyn Polytechnic In- 
stitute, Brooklyn, N. Y., vice-president 
American Institute of Electrical Engi- 


neers. 

C. F. Burgess, professor electrical en- 
gineering, University of Wisconsin, Madi- 
son, Wis. 
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GROUP 69—ELECTRIC LIGHTING. 

F. E. Drake, president Lanyon Zinc 
Company, St. Louis. 

E. L. Nichols, professor of physics, 
Cornell University, Ithaca, N. Y. 

Paul Anderson, professor electrical and 
mechanical engineering, Kentucky State 
College, Lexington, Ky. 

G. D. Shepardson, professor electrical 
engineering, University of Minnesota, 
Minneapolis, Minn. 

C. A. Adams, professor electrical engi- 
neering, Harvard University, Cambridge, 
Mass. 

Henry Floy, consulting engineer, 220 
Broadway, New York. 

B. V. Swenson, assistant professor elec- 
trical engineering, University of Wiscon- 
sin, Madison, Wis. 

Warren E. Weinsheimer, 159 Adams 
street, Chicago, Il. 

GROUP 70—TELEPHONY AND TELEGRAPHY. 

A. E. Kennelly, professor electrical en- 
gineering, Harvard University, Cam- 
bridge, Mass. : 

W. J. Hammer, consulting electrical en- 
gineer, 26 Cortlandt street, New York 
city. 

J. C. Kelsey, professor telephone engi- 
neering, Purdue University, La Fayette, 
Ind. 

A. 8. Langsdorf, professor electrical en- 
gineering, Washington University, St. 
Louis. 
GROUP V1—VARIOUS APPLICATIONS OF 

ELECTRICITY. 

C. R. Cross Thayer, professor of physics, 
Massachusetts Institute of Technology, 
Boston, Mass. 

Dr. William J. Morton, 19 East Twen- 
ty-eighth street, New York city. 

T. B. Rosa, physicist, Bureau of Stand- 
ards, Washington, D. C. . 

Lieutenant-Colonel Samuel Reber, 
United States Army, Washington, D. C. 

F. A. Wolff, professor physics and elec- 
trical engineering, Columbian University, 
Washington, D. C. 

Frederick Bedell, assistant professor 
physies, Cornell University, Ithaca, N. Y. 

“Captain N. C. Buckey, war depart- 
ment, Washington, D. C. 
Dr. K. E. Guthe, physicist, Bureau of 
Standards, Washington, D. C. 
rncncafiion 
The International Association of 
Municipal Electricians. 

The ninth annual convention of the In- 
ternational Association of Municipal Elec- 
tricians will be held at St. Louis, Mo., 
September 13 and 14, 1904. The Grand 
View Fraternal Hotel has been selected as 
the official headquarters for the conven- 
tion. The secretary will be in attendance 
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on Monday, September 12, and Member 
and guests should register ag soon a8 
sible after their arrival. The opening ye 

; ' . 
sion will be held at 9.30 a. x, Tuesdy 
September 13, in the meeting room a 
hotel. 

Messrs. William H. Brandt, F. C. My. 
son and William Petty have been appoint 
ed delegates to attend the sessions of thy 
International Electrical Congress, 

On Thursday, September 15, a joint 
session of the International Association 
Municipal Electricians and section @ , 
the congress will be held. This section 
is devoted. to electrical communication, anj 
papers of interest and importance to ti 
municipal electricians wil! be discussei, 

————. 
Electrician for the Custodian Son. 
ice, Brooklyn, N. Y. 

A civil service examination to sup 
eligibles for a position as electrician jy 
the United States courthouse and past 
office at Brooklyn, N. Y., will be held in 
that city on September 21. This positin 
pays $1,000 a year, and it is possible that 
other similar vacancies may occur in the 
custodian service at that place. 

The subjects of the examination vill 
letter writing, practical questions and «- 
perience. The age limit is from twenty. 
one to fifty years, and the applicant ms 
not be disqualified physically. While the 
examination is open to al! citizens of the 
United States who comply with the r 
quirements, preference will be given i 
residents of the city and county in whit 
the vacancy exists. 

Applicants should apply at once to tle 
secretary of the board of examiners at th 
Custom House, New York city, for appl 
cation form 1052. This form when pip 
erly filled out must be filed with the sea 
tary at New York on or before Septem 


16. 
aa 
The Street Railway Accountant 
Association of America. 

The eighth annual convention of tit 
Street Railway Accountants’ Assocatis 
of America will be held at St. Louis, 0, 
Thursday, Friday and Saturday, Octob# 
13, 14 and 15, 1904. The headquaries 
of the convention will be the Inside Iu 
lceated within the grounds of the «1 
sition. Part of the programme will be! 
joint consideration with the Ameneil 
Railway, Mechanical and Electrical Asst 
ciation of a subject interesting to 
associations. Another part of the p 
gramme will be an expansion of the a 
tion box idea, and this, it is believed, # 
prove one of the best branches of ass 
tion work. : 
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The Automatic Telephone System at Los Angeles, Cal. 


Description of the New Equipment of the Home Telephone and Telegraph Company. 


000 inhabitants, is making, by the 

introduction of the Strowger auto- 
natie system, its initial bow to the modern 
improvements in the telephone art. The 
pioneer in this part of the world is the 
Independent Home Telephone and Tele- 
graph Company. of Los Angeles, and 
ghile now, possessing one of the largest 
and finest manual equipments ever in- 
galled in any city, has shown its willing- 
ness to adopt modern methods, by intro- 


|“ ANGELES, Cal., a city of 125,- 


ducing the comparatively new automatic 
exchange. One 0! the greatest drawbacks 
to an efficient telephone systerh- on the 


Pacific coast has been the trouble of se- 
euring good and cificient operators. This 
difficulty is also experienced in the East. 
but not to the same extent as felt on 
the Coast, because of the fact that young 
ladies so employed are much more inde- 
pendent, and nincty per cent of them are 
of a transient character, being only here 
temporarily and not stating this 
fact until after they have been employed 


sme time and initiated into the mys- 
teries of the telephone switchboard. The 
introduction of the automatic is partly 


due to this fact, and also to a desire of 
the board of management to install noth- 
ing but the finest and most modern appa- 
Tatus, 

Mr. John Van Liew is the general 
manager of the company. Not only is 
he a good business man, but he possesses 
a fair knowledge of the technical end of 
the business. He is progressive, liberal, 
and has not only the good will of the 
board of directors, but also of those 
serving under him; being just in his 
dealings both with the public and his 
employés. These characteristics, com- 
bined with the confidence of the board 
of directors, and his willingness to meet 
the demands and wishes of the public, 
have made the Los Angeles system fa- 
mous as the mushroom plant, because of 
its phenomenal growth in the eompara- 
tively short time of one year of business. 
The main exchange of to-day boasts of 
120 main lines, 411 private branch ex- 
change trunks, 15,301 instruments and 
Seventy-four private branch exchanges, 
having from 10 to 250 lines each. There 
18 also a private exchange in the neigh- 
boring suburb of Hollywood, having in 
etvice 132 main lines. This exchange, 
being six miles from Los Angeles, is con- 
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nected with that city by means of ten 
trunk lines. It has a manual board, full 
central energy, and is giving excellent 
service. This company after one year’s ex- 
perience with the Kellogg manual board, 
and after having fully and thoroughly 
investigated all other manual systems, has 
decided to. adopt the-automatie system in 
its entirety. A branch exchange, located 
at 1932 South Grand avenue, with 4,000 
lines equipped, and an ultimate capacity 
of 8,000 lines, has been installed, and it 
is expected that this will be in full opera- 
tion in August, 1904. Similar equip- 
ments will be installed between now and 
January 1, 1905, at Boyle Heights, High- 





phone company, of Los Angeles, consists of 
Colonel J. M. C. Marble, president; A. B. 
Cass, vice-president; Herman W. Hell- 
man, treasurer, and J. S. Torrence, secre- 
tary; Thomas W. Phillips, F. F. Graves, 
W. C. Patterson and Oscar A. Trippett 
being directors. All these men are good 
business men, and are well known and 
highly respected by the people of Los 
Angeles. This fact has also had its bear- 
ing on the success of the Home Telephone 
company during the past year. 

It is confidently expected that there 
will be in the neighborhood of 30,000 
telephones connected to the Los Angeles 
system on or before January 1, 1905, be- 





Fie. 1.—Section oF Matn ExcHANGE, SHOWING SELECTORS AND CONNECTORS, AT Los ANGELES. 


land Park, Vernon and East Los An- 
geles. The buildings are now being 
erected and the contract for the equip- 
ment has been let (through Mr. C. P. 
Platt, its efficient representative on the 
Coast) to the Automatic Electric Com- 
pany, of Chicago, Ill. The automatic sys- 
tem is also being installed at San Diego, 
Cal., and contracts for several other 
points will be closed within the next thirty 
days. The installation of the automatic 
exchange at San Diego is under’ the gen- 
eral management of Mr. F. F. Graves, of 
Los Angeles, the pioneer contractor and 
builder of independent plants on the 
Pacific coast. 

The management of the Home Tele- 


ing a total of 18,000 main lines, and the 
balance extension telephones and private 
branch exchanges. Each one of the sub- 
exchanges is expected to carry an average 
of 3,500 main lines. The accommodations 
at the main office have already been made 
and equipment installed for 200 incoming 
and 200 outgoing trunk lines. There is 
an average of 97,510 calls per day han- 
dled in the main office of the company 
and 850 toll connections per day. There 
are nearly sixty toll stations connected 
with twenty-five toll lines entering the 
Los Angeles exchange, and taking up the 
entire time of six operators during the 
busy part of the day. 

The first and basic patent in the devel- 
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opment of the automatic system was taken 
out by Connelly and McTighe in 1879, 
followed by A. B. Strowger in 1891, Keith 
in 1892. On November 3, 1892, the first 
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matic, so that from this it will be seen 
that Los Angeles is not the only system 
falling in line with the modern develop- 
ment in the telephone art. 





Fie. 2.—TRUNKING SECTION FOR CALLS FROM MaNUAL TO AUTOMATIC SYSTEM AT THE 
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exchange in the automatic system was in- 
stalled at La Porte, Ind., and was visited 
hy the writer. Each subscriber's telephone 
required five lines leading to the central 
office, and while it was a miserable failure, 
the possibilities of a great and useful sys- 
tem could easily be seen in the crude appa- 
ratus as installed at La Porte. Late in 
1894 Messrs. Strowger and Keith were 


joined by Ericsson Brothers, they forming 


the Strowger Automatic Electric Com- 
pany. Their first effort was in 1895, when 
they rebuilt the La Porte exchange. This 
was again remodeled in 1897, and was 
followed Ly an installation at Augusta, 
Ga., and Auburn, N. Y. The trunking 
system, which is now being used very ex- 
tensively in systems having more than 
1,000 capacity, was not introduced before 
the spring of 1899. In the fall of that 
year this system was introduced at New 
Bedford, and a little later at Fall River, 
Mass., this exchange being operated and 
managed by the Eastern Automatic Com- 
pany, of Boston, Mass. 

The above brief history brings us up 
to about the year 1902, when the installa- 
tions were begun for Chicago, Dayton and 
Grand Rapids exchanges. At the present 
writing we find the automatic being in- 
stalled’ in many representative cities all 
over the country. 

Interest is also being awakened in Eu- 
rope as to the possibilities of the auto- 


The equipment used at the subscriber's 
end of the automatic system consists es- 
sentially of a complete local battery talk- 
ing circuit, having the customary trans- 
mitter, receiver, induction coil, battery 


_tion. At the lower end of this indica 
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by metal rods; the lower plate of {), 
movement being fastened to the door i 
the instrument on the inside, "The sat 
common to both sides of the door exten 
through, and projects on both Sides of the 
door. On the front is an indicator Du 
bered from 1 to 0, also a long-distang 
point. In front of each number or wi 
is a hole; this is used by the subseriie 
for pulling the dial down to the stop jy 
order to send in his call to cential. \ 
strong clock spring is also provided {ip 
returning the dial back to its normal isi 


t 


Of, 
or dial, is a stop or trigger, and tle 
this is a number plate containing the te 
phone number and the ringing butt 
Inside the instrument proper, and |y. 
tween the plates mounted on the door, js; 
section of a wheel having cut in it eleva 
teeth, ten of these move in one plane ani 
the eleventh in another, the two mov. 
ments being about one-half inch apart. h 
the same space occupied |v these move. 
ments is a neatly devised governor con 
sisting of a small wheel in two park 
geared from 1 to 20 and used to regulate 
the speed of the shaft. There is also pm. 
vided a rotary impulse spring which i 
worked by the eleventh tooth. A vertical 
impulse spring is located in the path of 
the other ten teeth, and is so arrangel 
as to be engaged by each tooth and r 
leased after the tooth has passed. Theat 
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and receiver hook used in the manual sys- 
tem. In addition to these there is also 
provided a special calling mechanism 
mounted on two metal plates held apart 





Los ANGELES 


of sending in a number places the oa 
sponding number of teeth so that they 
must strike the impulse spring ther 
way to normal. The hook is pre 
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ension which engages five talk- 
the two lower of which are 
ned to close the local battery circuit. 
There s also an extension attached to the 
shaft which engages the same springs. 
The subscriber in order to make up the 
number desired, for example 64 (in a 
series system), would place his finger in 
the hole opposite the figure 6 and pull 
stop, release his 
the clock spring 
returns the dial back to normal in a 
leisurely manner, being controlled by the 
vovernor already mentioned, and in doing 


with an ext 
ing springs, 


the dial down to the 
finger, and immediately 


«o these six tecth then engaged caused the 
vertical spring to vround the vertical line 
six times, and the rotary spring to ground 
The 
movement is now repeated by placing the 
finger in the dial opposite digit +, repeat- 
ing the former movement, this time, how- 
fiat only giving four pulsations on the 
vertical side and one on the rotary. The 
movement varies slightly in the different 
sistems, accordiny to the capacity of the 


the rotary side of the line once. 


«xchange. ; 

The act of turning the dial by the 
subscriber breaks the line connections at 
the talking springs and at the same time 
moves the impulse teeth over to the left 
of the impulse springs (no contact, how- 
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disconnects the substation bell (or ringer) 
from the line, and calls can only be sent 
to central with the receiver off the hook. 





pressing the ringing button, which auto- 
matically grounds the vertical line, opens 
the connection between the two lines, and 


. 





Fig. 5.—WireE Curer’s Desk, SuowING SELECTORS AND CONNECTOR WITH OTHER APPARATUS 
IN TESTING, AT THE Los ANGELES EXCHANGE. 


There are three release springs provided, 
one for the rotary side and one for the 
vertical side and one for the ground. The 
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ever, being made at this time), so that in 
returning the impulse springs are engaged 
Just a8 many times as there are teath to 
bass. The act of taking down the receiver 


subscriber after having sent in the num- 
ber desired, by performing the above men- 
tioned movement is now ready to ring the 
called subscriber, and this is done by 





at the same time, and without any further 
effort on the part of subscriber, pulls up 
the vertical relay at central office, closes 
the local circuit, energizes the generator 
relay, which in turn cuts in the ringing 
the 
which rings his bell. A conversation is 
now established by the called subscriber 
taking down his receiver and talking to 
the party calling him. When the conver- 
sation has ceased, the act of each sub- 


circuit on called subseriber’s line 


scriber hanging up his telephone grounds 
both sides of line and returns all the con- 
ditions to normal. This movement at 
central will be more fully explained later. 

The connecting link between the sub- 
station and central office is the customary 
metallic circuit used in manual practice. 
The tip and sleeve in that system being 
equivalent to the vertical and rotary in 
the automatic. In to this, 
ground is used at each substation, and 
may be either individual or common to 
all, according to the conditions existing. 

The Strowger system is central energy 
signaling and local battery talking. In 
this regard there has been much speeula- 


addition 


tion, some engineers claiming preference 
Tt is 
nevertheless true, that for short conver- 
sations (and these are the majority) local 
battery is ahead of central energy, while 
it must be admitted that some additional 
maintenance is necessary in local battery 
work, against this slight defect is the ad- 
ditional feature of not having to figure so 


for one and some for the other. 
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closely on the length of line or the pro- 
portion of cable likely to interfere with 
good talking. The preference for ulti- 
mate complete central energy from an 
economic standpoint is admitted. 

In this branch exchange, in order not 
to conflict with the main exchange, which 
has a capacity of 19,000 lines, numbers 
commence at 20,000 (a 100,000 capacity 
system being used) and up; No. 22,- 
222 being reserved for complaint depart- 
ment. Opposite the digit 1 is main, so 
that a party in calling the main exchange 
pulls down the lever to main (or 1) 
and releases; the act of so doing works 
the first selector, and selects one of ten 
trunks not busy leading to the main office, 
lighting a lamp in front of the main ex- 
change operator, who makes the connec- 
tions. The subscriber in this exchange 
picks out his number on the dial as al- 
ready explained, taking each digit sepa- 
rately. For example, 21569 is wanted, 
the dial would be pulled around to No. 2. 
This connects his first with the second 
selector. He then pulls No. 1, which 
connects second selector with third se- 
lector; then five, which connects third se- 
lector with the connector. The next 
movement, No. 6, picks out the tens, and 
the next, No. 9, picks out the units and 
This differs from the 


movements in a series system, as before 


connects with line. 


explained, and gives the movements as in 
use in the now almost universal trunking 
system. On the first strip of the first se- 
lector of each line there are available ten 
(of the 200) trunks to main, and these 
are so scattered or staggered as to distrib- 
ute the load among the subscribers. Strip 
No. 2 is used for the 1,000 selector and 
the balance are vacant for special use. 

In the Grand avenue office the power 
is derived from a four-kilowatt machine 
driven by a six-horse-power Fairbanks- 
Morse gas engine, delivering 53.5 amperes 
at seventy-five volts, and is of the Holtzer- 
Cabot make. Two ringing machines of 
seventy-five volts each furnish the power 
fer ringing subscribers. A five-horse- 
power Westinghouse motor-generator is 
used in connection with the city power 
supply. All apparatus is in duplicate. 
At the main office a separate set is used 
for furnishing power for the trunks. The 
Ward-Leonard over and under-load cir- 
cuit-breaker is used. Two sets of batteries, 
consisting of twenty-seven cells each, of 
400 ampere-hours capacity, and delivering 
fifty-four volts, are used at the Grand ave- 
nue, and one set of twenty-five cells 250 
ampere-hours at the main office. These are 
all of the American type. Lines come 
into the main rack, which is provided 
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with Mr. Frank B. Cook’s latest self- 
soldering heat coils, the same also being 
provided at each selector and connector, 
so that the apparatus is fully protected 
against sneak currents, a total of 10,000 
being installed. A trunking position, 
consisting of three-point jacks, cords and 
plugs, is provided to care for the incom- 
ing calls between the branch and -the 
main exchange. From the trunking posi- 
tion the lines run to the first selectors, 
which are arranged on shelves, containing 
twenty-five each in sections of 100 each. 
In this section are two shelves containing 


ten second selectors, ten third selectors . 


and ten connectors, the whole comprising 
a board or section, there now being in- 
stalled forty such boards, numbered from 
0 to 40, and the division § (‘en 
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boards each) from 21 to 24 inclusive. A 
special tone test is provided to notify a 
subscriber when a line is busy, and is 
given by the private wiper coming in con- 
tact with a stud, and grounding same to 
all other lines. ‘The private wiper of a 
calling line, on touching this, is grounded 
as explained, which restores the calling 
line to normal, and the subscriber, in at- 
tempting to ring the party by pressing 
his button, gives the selector one vertical 
movement, which puts his line in connec- 
tion with “busy-back” signal, the buzzing 
sound intimating to him that the line he 
wishes is busy. He then hangs up his tele- 
phone, and the act of so doing grounds 
both lines simultaneously and restores all 
selectors to normal. He must do this be- 
fore attempting to make a second call. 
The rotary contacts of the selector are all 
bridged (in multiple), as are the multiple 
jacks in manual practice. These banks 





are all wired up in the factory on revoly 
ing tables, ingeniously devised and can 
fully and accurately planned and thew 
ured. The switches proper form q seni. 
circle, and the contacts are arnnes 
around this. The contact arm, on ‘te 
moved, passes over these with a Wiping 
contact which ensures Cleanliness fi 
good contact. The arm of the vertical 
rod is moved from row to row by i 
operation of the vertical movements, and 
the wipers by the rotary movements, 
Each first selector has a bridging cuigf 
relay, the object of which is to cut ty 
battery off the selector of the called D 
thus rendering the line clear of al] ley. 
tromagnets. his relay is not in th 
line proper, being operated by the privat 
wiper, which is also useil, as explained, 
for the busy test. If a selector shoul 
(for any reason) fail to restore to nom 
the fact is indicated to the wire chief 
attendant by a lamp lighting on the shel 
containing the selector, and also on th 
tell-tale board. The metal of which the 
switches are made is non-magnetic. This 
is necessary to prevent interference, tle 
whole being at times mere or less ini 
magnetic field. The shaft is compos 
of two parts, the upper being specially 
milled for ten circular teeth, the love 
having ten longitudinal teeth. A par! 
forming a part of the armature is # 
arranged as to engage the upper teeth 0 
the shaft. This shaft is controlled by tle 
vertical armature, which in turn is 
trolled by its magnet, the whole compre 
ing what is known as the vertical mow 
ment. At the lower end of this shaft ar 
the three wipers, known in_ practice ® 
(1) vertical wiper, (2) rotary wipe, 
(3) private wiper, each consisting 
two blades and being fastened to tl 
shaft so as to move with it vertically or 
a rotary direction, as may be desir 
These wipers engage the contacts in et 
position. There being 1(() taps in each 
switch, and there being three comlats 
to each, it follows that the switch contais 
300 contacts, arranged in three groups uf 
100 each, the whole constituting a bari, 
which is rigidly fastened to the frame al 
the switch. The movements of sud! 
switch are as follows: an impulse gi 
on the vertical side of the line grow 
same, energizes the vertical magnet # 
tracts the armature, lifting the shaft ot 
tooth. This movement being complet 
the armature is pulled back by 8 9% 
for this special purpose, at the same i 
the pawl (already described) falls bd 
one tooth, the shaft being held in all® 
movements by a double “dog” contr 
by release relay. ‘The shaft may,” 
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manner, be held in 100 different posi- 
sions, as the rotative movement is in any 
one of ten vertical positions. Each im- 
vertical side lifts the shaft 
one tooth. ‘The shaft may also be de- 
tained vertically in ten distinct positions. 
In like manner is the arrangement of the 
rotary armature, the pawl of which en- 
ae: the lower teeth. The armature of 
thia lies in a horizontal position in order 
io move the shaft in a rotary direction. 
In addition to the rotary and vertical mag- 
nets, there is the private magnet, which 
operates the side switch, and this in turn 
controls the movements of the rotary and 
vertical line contacts. The first impulse 
through the coils of this private magnet 


pulse on the 
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cut off the line by means of a 2,000-ohm 
cut-off relay, as before explained, and 
also the vertical movement of the calling 
subscriber. 

In connection with the switches is a 
novel indicator of trouble in case any such 
should present itself, as a heat coil blow- 
ing, ete., the ringing of a bell draws the 
attention of the switchboard man to the 
fact, and at the same time a lamp lights 
on the “tell-tale” board. One of: these 


lamps is provided for each 100 lines (or 
first selectors), thus showing in which 
section the trouble is; arriving at the 
section indicated he finds another lamp 
lighted showing on which shelf the 
trouble is. Provision is also made on the 
board for generator trouble, the current 
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moves the side switch from the vertical 
to the rotary contact, and the second im- 
pulse to the generator relay. The side 
switch consists of four poles or move- 
iments, and is connected to the line relays 
by two main lines, the rotary and the ver- 
tical. The line relays in a series system 
are thirty ohms cach, and are connected 
permanently in series with the line. A 
ground and a battery of fifty-four volts 
are common to both sides of the subserib- 
er’s line through high retardation coils. 
There is also provided two springs, one 
lor each side of the line; these springs 
ire normally clear, but on the relays 
being operated connect to ground. These 
springs are connected with the private 
relay, and from these to the battery, and 
one side is normally connected with the 
releane relay on the vertical side. In the 
bridging system in use’ at Los Angeles, 
the Tine relays are 500 ohms each, and 


passing through two lamps, so that, 
should any line become “shorted” or 
“srounded,” the lamp of the group in 
which the line is lights when the current 
is sent out on the line, thus notifying the 
attendant that trouble exists in that par- 
ticular circuit. In addition to this last 
board, the usual wire chief’s desk equip- 
ment is provided for handling the line 
and instrument trouble as in manual 
practice. 

An electrically driven blower running 
at 110 volts and consuming twelve am- 
peres, speed 1,500, made bv the N ational 
Electric Company, supplies air under 
pressure for cleaning the selectors, ete. 

The standard Cook distributing board 
is used with an installed capacity of 
4,875 pairs and equipped with his latest 
self-soldering heat coils. The board is 
compact, presents a neat appearance, and 
uses the minimum jumper wire. Mr. 
(ook also supplied the protective appara- 
tus at the Los Angeles main office, hav- 
ing a capacity of 12,000 pairs, probably 
one of the largest single installations in 


341 


the world. The No. 4 heat coil 
was formerly used, but the new one is an 
improvement on this, and has been adopt- 
ed for future installations. The ter- 
minals are arranged in groups of twenty- 
five pairs, 150 pairs on the line side and 
125 pairs on the switchboard side. 

A multiple section of six positions is 
provided. This is manually operated, 
and takes care of all incoming calls from 
outside exchanges. The construction is 
standard, with Kellogg apparatus. To 
this board is connected 200 trunks from 
the main office and a proportionate num- 
ber to the smaller offices, the whole end- 
ing in lamps in front of the operators, 
each trunk having a separate cord, plug 
and lamp, so that only one plug move- 
ment is necessary to make a connection 
between a manual and an automatic sub- 
scriber. Three-point jacks are used. 

The trunks from the automatic sub- 
scribers are 200 in number and terminate 
in lamps, cords and plugs at the main or 
other branch exchange, as the case may 
be, so that only one plug movement is 
necessary, as in the reverse connections. 
Order circuits are provided for ordering 
up connections from manual to automa- 
tic, but the calls from the automatic to 
the manual are strictly automatic, being 
automatically selected by the subscriber, 
as explained. 

All cables entering the building both 
for trunks and lines are 300-pair, and 
pass underground directly to the rack 
where the paper-insulated cables are 
spliced to silk and cotton-insulated cables 
by a hermetically sealed splice, the other 
end being formed to fit the rack, taped 
and shellaced thoroughly to prevent ab- 
sorption of moisture. 

The formal opening of the exchange 
took place in the form of cutting over 
150 subscribers on July 27, 1904, the 
whole passing off very smoothly. The 
balance will be cut over at the rate of 
150 per day until all the subscribers now 
in the old exchange are transferred to 
the new, about 2,000 in all. In addition, 
2,000 new lines are being cut in at the 
same time, and it is hoped that the ex- 
change will be in full operation by Sep- 
tember 1. To the average reader the 
labor, expense and time necessary to install 
an exchange of this kind can hardly be 
appreciated, not knowing its complexities. 
That the Automatic Electrie succeeded in 
installing the exchange in so short a time 
is considered wonderful, in that it has 
a complete new departure from all past 
efforts in this direction. 

In the preparation of the plans no ex- 
pense was spared to make this a model 
exchange, it being understood that if it 
proved successful its adoption for all 
exchanges of this company on the Coast 
would be only a matter of time. The 
exchange, as it stands to-day, is probably 
without a peer in the world, and is unique 
in many respects. All the material is of 
the best, and this system was only adopted 
as against all manual systems after care- 
ful deliberation and consideration on the 
part of the officers and engineers of the 
Tlome Telephone company.. 
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ELECTRICAL MINING NOTES. 
SIDNEY F. WALKER. 


ELECTRIC DRIVING IN SOUTH WALES 
COLLIERIES. 

The most important development at 
present in connection with electricity and 
mining is that which is in progress in 
South Wales, where the South Wales 
Power Distribution Company is arrang- 
ing to drive several of the collieries en- 
tirely by electricity delivered from iis 
generating stations. The collieries in 
South Wales lend themselves particularly 
The area of the paying coal 
field is small, and the collieries are all 
distributed along a number of valleys, 
two or three of which usually run out 
At Pontypridd, for in- 
stance, in the Taff valley, receives the 
Rhondda valley, and a little way up 
the Rhondda valley, the Little Rhondda 
valley, or Rhondda Fach, as it is called, 
A little way up the Taff valley, 
above Pontypridd, another valley, that of 
the Cynon opens, running up to Aberdare 
and all along all of these valleys there are 
large collieries about every mile or so, 


to this. 


at one point. 


opens, 


turning out usually, at least, 1,000 tons 
of coal a day, the valleys extending about 
sixteen miles up from Pontypridd. 
Similarly in Monmouthshire a set of 
valleys open from Pontypool, and another 
from Aberbeeg and there are collieries all 
along these. And again there are valleys 
away to the west, opening at Tondu, a few 
niles above Brigend, and others further to 
The South Wales Power 
Company has opened stations at the 
Forest, a little below Pontypridd, in 
the Taff valley, a little below Ponty- 
pool and in the neighborhood of Bridgend. 


the west again. 


Current is being generated on the three- 
phase system with a periodicity of twenty- 
five, in units of 3,000 horse-power each, 
and is being transformed up to 11,000 
volts, for distribution, the standard press- 
ure at the collieries being 440 volts, trans- 
formers being fixed in the neighborhood 
of each colliery taking current. One 
large colliery in the Rhondda Fach 
valley, the National, is stated to be taking 
800 horse-power for hauling, winding and 
pumping and all the collieries in that 
valley are stated to be going to follow 
suit. The Pontypridd generating station 
has forty miles of distributing mains 
laid up the valleys opening out at Ponty- 
pridd; they are supplying over 4,000 


horse-power already and have nearly 


3,000 horse-power more to supply. In 
Monmouthshire the station near Ponty- 
pool is supplying over 1,300 horse-power, 
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and is stated to have an additional 1,000 
horse-power to supply. At Bridgend not 
much has yet been done in supplying the 
collieries, the town of Bridgend itself 
taking the bulk of the current generated. 
The price at which current is being sup- 
plied is three-quarters penny per Board 
of Trade unit. This is a considerable 
reduction upon the prices originally pro- 
posed, and in my opinion it is still open 
to considerable doubt whether the collieries 
are making a good thing out of it. My 
view always has been that, while small 
concerns find it a very good 
arrangement, and a very economical one, 
to take power from a central supply 
station just as small consumers of gas, 
small manufacturers, find it advantageous 
to use gas engines and to take their 
supply of gas from the town gas works, 


would 


immediately’ their requirements _ be- 
come greater than a certain figure, 
it is more economical for them to 
put down either their own __ boiler 
plant or their own gas plant and 


so in my opinion it should be cheaper 
for all the large collieries to put down 
their own electric installations than to 
take current from the supply company. 
As is well known, there is always a limit- 
ing quality above which no economy is 
realized when the production ex¢eeds that 
fizgwre. There is a limit to the quantity 
that every machine will turn out and to 
the current that every station will turn 
out; up to that limit every additional 
unit sold reduces the cost of all ‘the units, 
hut after that is passed the decrease in 
cost ceases to operate. In my opinion 
this is the with collieries. The 
quantity of power they require is above 
that which makes the limit of economical 
production and so they should be able to 


case 


produce as cheaply as the power station, 
while they have a very much smaller area 
to distribute over. Their standing losses 
should be less than those of the power 
station. One very large colliery com- 
pany, the Powell Duffryn Company, 
which has collieries in the neighborhood 
of Aberdare and in Monmouthshire, is 
laying out a generating station near Aber- 
dare to supply the collieries on that side; 
it will generate 6,500 horse-power and 
they will distribute current over an area 
whose radius will be about three miles, 
if the station is placed in about the centre. 
In my opinion they should come out 
better than those who take current from 
the power company. There is every 
opening for power supply in the South 
Wales collieries, and the ironworks which 
are often connected with them, and for 
very considerable economies in connec- 
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tion with the electrical distribution | 
several instances the works of one 1 ' 
company extend right down the whol 
of one valley, for six or sven miles 
there are boilers and engines at sit 
one of the works, though in many a 
two works will be only a few hundr 
yards apart. But carrying steam even 
few hundred yards is cxpensive Work 
Obviously all of these might be run tn 
one electric generating station, but ty 


arg 


company should generate cheaper they 
selves than can be done for them. Tp 


figure also, three-quarters penny per unit 


- has been very much bettered; at collieris 


which are generating their current 
not a verv large scale 0.375 penny is quit 
common. 1 have had several gas 
through my hands, in my practice, wher 
the question has arisen wlicther it would 
be cheaper to generate current on ip 
works or take it from the local pove 
company. In every case so far I hay 
advised, on the figures before me, allowing 
for all charges, includine interest ani 
depreciation, that the cheapest course wa 
to generate their own. 

There is another strikiny case in India, 
the government of Mysore has laid a 
very extensive system of electricity supply 
from the power of the Cauvery Falk, 
The power is taken by the gold mins 
in that district, but immediately they 
have proved that electric driving x 
practical, they are putting down thei 
own _— plant. Compzanies _ interestel 
in the Mysore gold mines have formed: 
company solely for the purpose of gener 
ating current for the gol mines. Th 
companies have taken shares in th 
electricity company in proportion t 
their requirements and it is ordain 
that the electric company is not to pi 
more than ten per cent dividend. On the 
other hand in South Africa some ¢ 
the mines are taking current from tle 
supply company whose works are jl 
outside Johannesburg, in one case the 
supply pressure being 10.000 volts, tran 
formed down at the mine. 


——_——_ ego ——— 


The Discovery of Pitchblende 0 

It is reported that a large vein cat 
ing yellow oxide of uranium and black 
pitchblende has been discovered in the 
south slope of Rhyolite hill, in Crip 
Creek district, in the property of the 
Rhyolite-Beacon Mining Company. Th 
vein is two feet wide in a shaft thiny 
five feet deep, and appears to be 
tinuous. Samples of the ore are at pre 
ent in the hands of assayers. With onl 
one and a half ounces of the crude 
separated from the plate by twenty-tou 
sheets of black paper, very good pho 
graphs have been made on a forty-ight 
hour exposure. It is reported that ts 
ore has been found in three differs! 
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UNACCOUNTED-FOR CURRENT. ' 


BY W. E. RICHARDS. 


For the purpose of discussion in this 
paper, the term of “unaccounted-for cur- 
went” is taken to mean that part of the 
eurrent output of the power station which 
‘= not accounted for in the charges or in- 
come. 

The lost or unaccounted-for current in- 
ident to the operation of an electric light 
and power plant is voverned in a measure 
by the local conditions, and is a feature 
soo often totally or partially lost sight of 
iy many station managers. ‘This condi- 
tion 18 rapidly changing for the better, 
compared with the operation of electric 
plants not many years ago, when the 


average station manager and his electri- 
cian knew comparatively nothing of their 
losses, Now we are stimulated by com- 
tition and interest in the work, to locate 
and reduce many of the losses that ex- 
isted. 


Care and thought should govern the 
slection“and de-ign of the equipment, 
and first cost should not be the only con- 
sideration. Starting even with the best 
equipment obtainable, losses will exist 
and ereep in in a degree proportional to 
the efficiency of the management. To re- 
duce these losses to 2 minimum, the dif- 
ferent appliances through which the cur- 
rent passes from the generator to the con- 
sumer were taken up, anv one of which 
is a study in itself. 


The investment in 
conductors from the generators to the 
switchboard is not usually great and is 
easily designed. Therefore the loss is in- 
variably small, bui real trouble commences 
with the station Their 
funetion is not simply to point to some- 


instruments. 


q t Row ’ . 
thing or rotate, but they should be in a 


condition to record accurately the station 
output. One is very often satisfied to as- 
‘ime that his station instruments are 
right, probably hecanse it is quite diffi- 
cult to make the necessary tests to verify 
their accuracy, Upon checking, seldom 
are they found to be exact. A systematic 
cleaning and checking of our station in- 
struments every thirty days gives results 
that show that it was needed. Of course 
there is no current Joss at this point, but 
upon these instruments depends, to a cer- 
tain extent, the indication of losses. 

While there are some lo 
Insulation on the dj 
Sreater loss oceurs 
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conditions must be considered as well. 
Current losses will be considerable by 
reason of accidents, partly due to im- 
proper maintenance, and to reduce this 
the lines must be kept in good repair. A 
systematic overhauling is necessary at 
least once every three years. Care an 
judgment should be exercised when in- 
stalling transformers, as the copper loss 
of the distributing system, if properly de- 
signed, will be slight, compared with total 
losses of individual transformers. 

The final leak in a system, and the 
most important of all, occurs in the meter 
department. There losses may be divided 
into two parts: first, energy loss in the 
meter circuits; second, loss due to slow 
meters failing to record the full amount 
of the energy passing through them. 

The loss in the meter pressure circuit, 
in the most common type of direct-cur- 
rent wattmeters, may be from 35 
to 125 kilowatt-hours per year. In the 
induction type of meter the list varies 
from seventeen to thirty-five kilowatt- 
The loss of energy due 
to drop in the series field can be neglected, 
especially when the meters are tested by 
the common method, as, owing to the con- 
nections of the meter and instruments, 
the former is calibrated to record this 
Where the meter is tested by dis- 
connecting the potential circuit from the 
series field, and the series field loaded by 
a storage battery, this loss then falls on 
the company, but as this loss depends on 
the load it can be neglected, since in a 
good type of the commutator meter it will 
be one-quarter to one-half of one per cent, 
depending on the capacity of the meter. 
On sizes larger than two hundred lights, 
this loss will only be one-quarter of one 
per cent. In some types of small size me- 
ters we have found a loss as high as one 
per cent on full load, but this is excep- 
tional. 

Assuming the meter to run correctly 
when it is installed, the losses due to 
meter becoming slow depend on the: type 
of meter, the load on which it operates 
and the attention given the meter. 

The following data, taken from actual 
practice, show how important the lost or 
unaccounted-for current may be in the 
commutator type meters on residence 
lighting. The figures give the percentage 
of the true energy recorded bv the meter: 


loss. 














LOAD. 
yea a a , Full. 
, Per Per Per Per ee 
Months. Gent. | Cent. | Cent. ae Per Cent. 
Fy | 7 | 88.7] 95.0 98.5] 99.5 
8 | 70 | 88.5 | 92.8 97.7] 98.5 
12 «| 69 | 88.5] 92.8 97.7] 98.5 
2 | 68 | 82.0] 92.0 96.51 97.8 
} | 
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To a considerable extent the accuracy 
of the meter on light loads depends on 
the condition of the jewel, and as the life 
of the jewel depends on the number of 
turns, this and other causes make indi- 
vidual meters differ widely from the 
above values. 

The author’s practice is to install meters 
of a capacity as near the burning load as 
possible, but, even with this precaution, 
the data show a loss of twelve to eighteen 
per cent on one-tenth load, and five to 
cight per cent on one-quarter load. Be- 
tween these two points, may be taken, a 
greater part of the business will lie. 

Where there is considerable consump- 
tion recorded in large stores at one-quar- 
ter load or less, an effori should be made 
to meter this service separately. 

These losses in unaccounted-for cur- 
rent can be reduced to a minimum only 
by an intelligent effort of the meter de- 
partment, since upon the care and up- 
keep of the meters depend at least ten per 
cent of the earnings of the company. It 
is practical to clean and inspect the 
meters systematically, ithe interval of 
such cleaning and inspection depending 
on the capacity and service. If the 
meters are of the induction type, the 
author’s practice is to give them atten- 
tion every eighteen months, but the com- 
mutator type requires an inspection every 
eight to twelve months. It pays to keep 
constant check on large consumers, as 
often as every 90 to 120 days. This 
frequent inspection has good effect, not 
only on the reduction of meter losses, but 
on current loss from theft, which is also 
quite an item. 








-_ 
A New Method of Measuring the 
Intensity of the 8-Rays Given off 
by Radioactive Bodies. 

Mr. W. Seitz describes a method in the 
Physikalische Zeitschrift for measuring 
the intensity of the f8-rays given off by 
radioactive bodies. 
principle to that adopted by Stutt and by 
Paschen is used. Instead of measuring 
the positive charge which accumulates on 
the radioactive body in a vacuum, the 
magnitude of the negative charge pro- 
duced by the impact of the rays themselves 
on an insulated metallic dise suspended 
in an exhausted glass vessel is deter- 
mined. The study of the steady absorp- 
tion of the rays caused by the interposi- 
tion of thin sheets of various metals is 
aided by the apparatus used. It is shown 
that the law of Lenard, to govern the ab- 
sorption of the cathode rays, roughly ap- 
plies also to the 8-radiation—that is, per 
unit of surface the same absorption is 
caused by equal “masses” of the different 
materials, these masses being measured 
by the product of thickness and density. 
The law, however, is only approximately 
true, and in the case of the elements 
there is an increase in the absorption for 
equal masses per unit of air with an in- 
crease in the atomic weight. 


In this the converse 
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LETTER TO THE EDITOR. 
Battle of i the Powers. 


To tHE EpiTror oF THE ELECTRICAL REVIEW : 
We have just read the very interesting 
editorial in your Saturday's issue on the 
above subject. In this connection, you 
may be interested in the report of a series 
of pumping engine tests enclosed herewith. 
The engines described are of ‘the triple- 
expansion type using superheated steam, 
but not provided with flywheels. Never- 


theless, all showed economies indi- 
cated horse-power of less than 
pounds of steam, one showing as low as ten 
and another 10.01 pounds, and the steam 
consumption per horse-power delivered in 
water raised was only 11.32 pounds in the 


These are slow-speed engines 
fo} 


per 
eleven 


best case. 
of about 600-horse-power capacity. 

Your readers may be interested in these 
facts, which indicate the, as vet, unex- 
hausted possibilities of the reciprocating 
steam cylinder. 

INTERNATIONAL STEAM Pump Co. 

New York, August 8. 


| The tests referred to by Mr. Gibson 
were made on the equipment of two of 
Chicago's new pumping stations. Six en- 
gines were tested, the indicated horse- 
power varving for the different units from 
600 to 675 horse-power. The number of 
degrees of swperheat at the throttle was, 
at one station, about seventy-five, and at 
the other about 130 Fahrenheit. The 
vacuum was approximately twenty-seven 
inches, and the steam pressure 145 pounds. 
The duration of the trial in each case 
The duty per 100 
pounds of coal used, expressed in foot- 


was twenty-four hours. 


pounds, varied from 130,000,000 to 151,- 
(000,000. the calorific value and 
the duty tests, it is seen that the energy 
efficiency from coal to water moved was 
a little over thirteen and one-half per cent. 

It is our custom to expect high efficiency 
of pumping engines, possibly because of 
the great amount of engineering skill 
which has been expended in developing 
them, and partly because thev usually op- 
erate under favorable conditions of load. 
The character of the load, however, oppos- 
ing, as it does, a constant force to the 
movement of the plunger, makes some bal- 
ancing device desirable. The latter must 
lower somewhat ithe efficiency of the en- 
gine, though this effect may be exceed- 
ingly small. It is, nevertheless, a disad- 
vantage under which pumping engines 
labor. These tests and others on other 
engines indicate that the reciprocating en- 
gine is not entirely out of the running, 
and it may be expected that it will con- 
test the field sharply against both the 
steam turbine and the gas engine—at least 
for some time to come.—ED. | 


From 
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Electrical Patents. 


One of Mr. Thomas A. Edison’s latest 
inventions is an apparatus for vacuously 
depositing metals; he has assigned the 
patent obtained thereon to the New Jer- 
sey Patent Company, of Orange, N. J. 
The apparatus has been designed par- 
ticularly for depositing on phonograph 
records a minutely thin film of vaporized 
metal which shall act as a foundation 
for the heavier electroplated deposit in 
order that a matrix mould of such ‘a 
record may be secured. The instrument 
used is constructed as follows: a base 
is provided with supports on which are 
































APPARATUS FOR VACUOUSLY DEPOSITING 
METALS. 


mounted base-plates, preferably made of 
glass. Extending up through the base- 
plate are glass tubes carrying circuit 
wires. Depending from the ends of 
these conductors are electrodes made of 
the metal which is to be deposited, pref- 
erably in the form of thin strips of 
foil. - Mounted on the plate is a metal 
rim within which is placed a glass bell 
or jar having a flanged lower end rest- 
ing on the plate. A layer of paraffin in 
molten condition is flowed into the space 
within the rim, so as to make a_per- 
fectly tight joint. Air from within the 
glass bell is exhausted through a pipe 
connected with a vacuum pump of any 
suitable and approved type. Within the 
vacuum chamber are one or more sup- 
ports which carry vertical shafts having 
tapered upper ends. Surrounding each 
of these shafts is a sleeve provided with 
a hardened bearing-cup at its top which 
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engages the shaft. The lower end of the 
sleeve carries a dise which ECR: VES tp 
record or other object. Extending , 
from the sleeve are arms which iin, 
removable armature. The Phonograph 
record or other object carries at its to 
a guard or shield which fits within the 
top of the record and is supported then. 
by. This guard is preferably Made of 
brass. The guard receives the me 
which would ordinarily be deposited with. 
in the interior of the record; when maj 
of brass it appears to deflect the elec. 
trical discharge in a downward directiy 


- against or toward the outer surface of th 


record. The guard this prevents the 
metal from depositing on the inside ¢ 
the object and causes it to deposit even 
on the edge with a clear line of demare. 
tion, so as to permit a uniform dy. 
troplating. Mounted outside of each of 
the vacuum chambers is a magnet, re 
movably carried at the lower end of th 
shaft, mounted in the hearing and » 
tated by a belt-wheel to which power i 
applied. In order to operate the vacuum 
chambers alternately to permit th 
electrodes within one to cool whik 
the depositing is taking place i 
the other, a switch is employed, prefe- 
ably driven by a clockwork mechanism 
and making contact alternately with om 
tact-springs. These springs are connect! 
each with one of the electrodes of the 
two chambers. The other electrodes a 
connected to one side of the secondary 
circuit or an ordinary induction al 
The other side of this secondary cir 
connects with the switch through th 
clockwork mechanism. The primary cr 
cuit of the induction coil is connected i 
multiple’ with a source of supply andi 
cludes a circuit-breaker. In operation,1 
proper vacuum in the tw 
chambers and by means of the switch te 
induction coil is connected alternately; 
first, with the electrodes of one chamlt 
and then- with those of the other. Ti 
regulation is such as to secure a sil 
or brush discharge between the eles 
trodes. This discharge causes the nel 
composing the electrodes to be vapor 
and deposited. on the objects. The mi 
nets are simultaneously rotated, 9 wi 
rotate the objects, whereby a perfectly a 
form film is deposited thereon. When 
film is of the desired thickness, the 
or jars are removed, permitting the cou 
objects to be removed for subsequa 
treatment. : 
Mr. Edison has recently patente! # 
improvement for primary batteries, vh 
relates to the manufacture of copper 
electrodes for primary batters I" 


is created 
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erably of the Lalande type, wherein cop- 
ver oxide is opposed to metallic zine in 
an alkaline solution. The patent has 
been assigned to Edison Manufacturing 
Company, of Orange, N. J. The object 
of the invention is to produce a cop- 
per oxide electrode of superior quality and 
at a moderate cost. In the use of bat- 
teries of the Lalande type on discharge 
the copper oxide is reduced to the metallic 
state and the zine oxidized. The cell does 
not reach its normal discharge rate until 
the surface of tie negative electrode is 
completely reduced to the metallic state, 
so that it is the practice in the art 
to preliminari|, reduce the surface of 
these electrodes before assembling them, 
so as to save the time required to effect 
this reduction in the cell itself. Mr. 
Edison has found that very good results 
are obtained by dispensing with the pre- 
liminary reduction of the copper oxide 
and substituting therefor a treatment 
with ordinary red oxide of copper ap- 
plied in any suitable way, as, for example. 
by rubbing the red oxide on the surface 
of the electrode. The electrode is more 
or less porous so that the particles of 
red oxide adhere very tenaciously to the 
surface. A copper-oxide electrode so 
treated when properly connected up in 
a cell gives a very satisfactory discharge 
rate, and since the oxide is readily re- 
ducible, the surface reduction to the me- 
tallic state progresses rapidly, so that the 
cell quickly reaches its full discharge 
rate. The copper-oxide electrodes which 
are thus treated can be obtained in any 
way, but it is preferable to make them by 
treating precipitated hydroxide of copper 
with hypochlorite of sodium, thereby 
providing an excessively finely divided 
black oxide of copper which is then dried, 
moistened with a solution of sodium, and 
pressed into plates of the desired form, 
and burned in ihe regular manner to con- 
solidate the mass. ‘ 

An electric hammer has recently been 
patented by Joseph Chambers and Cory- 
don L. Cole, of Minneapolis, Minn. Mr. 
Cole has assivned his interest in this 
patent to George J. Backus, of the same 
place. In carrying out the invention 
@ pair of elec romagnetic coils are em- 
Ployed, contained on insulating spools, 
axially aligned and rigidly secured to a 
bearing sleeve of brass. A knob, in the 
form of a ball, is screwed on to the rear 
end of the sleeve and within this sleeve 
Is placed a buffer with its base of re- 
action against the knob or hand-piece. 
A lool-receiving socket mounted for lim- 
ited axial movements in the front end of 
the sleeve is provided with a seat adapted 
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to receive the shank of a chisel or tool 
of other form. This socket is provided 
with a reduced sleeve portion which tele- 
scopes into the sleeve and also with a 
plurality of parallel circumferentially 
disposed guide fingers that surround the 
end of the sleeve and work loosely 
through notches formed in the forward 
end hub of a metallic case rigidly secured 
to the sleeve and enclosing the magnets. 
The case is open at its lower portion and 
is provided with a detachable supple- 
mental section held thereto. by tongue- 
and-groove joints. A reciprocating plun- 
ger works loosely within the sleeve 
and operates as a hammer when re- 
ciprocated by the magnets. Rigidly se- 
cured to the sleeve between the magnets 
is a fulerum bracket to which is pivoted 
the intermediate portion of a switch 
lever. This switch lever is constructed 
of some non-magnetic material which is 





ELecTRIC HAMMER. 


an electric conductor and at its free ends 
is provided with iron and steel arma- 
tures, which lie close to the ends of the 
sleeve, but engage this sleeve one at a 
time. It is not necessary that the arma- 
tures engage the sleeve, but the sleeve 
serves as a convenient stop for limiting 
the movement of the switch lever. A pair 
of spring-contacts are provided for co- 
operation with the portions of the switch 
lever, the same being conveniently sup- 
ported at one end, one from each of the 
magnet spools. These contacts engage 
with the switch levar one at a time, and 
are connected by short wires to the mag- 
nets that lie on the opposite sides of the 
fulerum of the switch lever. A source 
of electrical energy is provided having 
leads, one of which is electrically con- 
nected to the metallic fulerum bracket, 
while the other is connected by branch 
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leads to the terminals of both the solen- 
oids or magnets. To ensure the engage- 
ment of one of the contacts with the 
switch lever when the actuating circuit is 
broken, one end of the switch lever is 
connected by a light spring to the right- 
hand solenoid spool. A push-button 
circuit-maker and breaker is interposed 
in one of the leads. The hammering 
plunger at the forward end of its re- 
ciprocatory movement strikes against the 
shank of the tool and at the other limit 
of its movement strikes the buffer-spring. 
When the right-hand solenoid or mag- 
net is energized and the left-hand solen- 
oid or magnet is deenergized, the plun- 
ger, acting as the needle of the solenoid, 
will be thrown to the right against the 
buffer-spring and will be held there as 
long as the right-hand solenoid is ener- 
gized. When the left-hand solenoid is 
energized, and the right-hand solenoid 
is deenergized, the plunger will be drawn 
toward the left with a sudden impulse 
and will be caused to deliver a blow to 
the tool. 





Rules for Electric Motors. 

The rules for installing electric motors 
in textile and flour mills and other places 
where they are exposed to dust have been 
revised by the Agsociated Fire Offices, 
England. These rules require that mo- 
tors, when not in an engine room or in a 
separate compartment expressly set apart 
for their use and built of or lined with 
incombustible material, must be complete- 
ly enclosed in a metal case. Ventilation 
in the vertical portion of the metal case 
must be protected by ‘two thicknesses of 
wire gauze. Induction motors may have 
unprotected ventilation openings in their 
metal cases, the superficial area of each 
opening not exceeding one-quarter of an 
inch, and ‘the openings being at least one- 
quarter of an inch apart. Slip rings, 
brushes and any other sliding contacts 
must be enclosed in metal cases. Inspec- 
tion openings, fitted with plate-glass, ate 
allowed. No unprotected woodwork or 
combustible material must be within eight- 
een inches of any motor, and wood floor 
beneath any motor must be protected by 
a sheet of metal. The motor pulley must 
be external to the metal case enclosing the 
motor. Only the shaft and the connect- 
ing conductors may be carried into the 
metal case or through the walls-of the 
compartment. No ropes, belts or other 
gearing may be so carried. In installing 
dynamos the same rules apply. Resist- 
ances in starting transformers must be 
similarly situated, and must be enclosed, 
as required for motors. All metal cases 
aml tubes must be connected to the 
ground, and motors must not be supplied 
with current from dynamos or conductors 
having an earth return. 
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Reviews of 


Advantages of the Three-Cylinder Compound 


Gas Engine for Large Powers. 
‘he advantages of gas engines con- 


structed with three cylinders, two of 
which are explosion cylinders, and the 
third an expansion cylinder, are here 
dwelt upon by Mr. Edward Butler. He 
believes that, from the point of view of 
correct balance of the moving parts, com- 
hined with the regular turning action, 
the comnound three-cylinder, three-crank 
engine is the most perfect yet considered. 
With this engine, when single or double- 
acting cylinders are used, there is an 
even balance obtained from the recipro- 
The 


two explosion pistons are connected by 


cating action of the three pistons. 


two cranks at the same angle, being bal- 
anced by the expansion piston connected 
to the central crank at an opposite angle 
to this. The weight of this piston and 
rod is practically equal to the combined 
weights of two smaller pistons and rods. 
This engine gives four equally spaced im- 
pulses during each evele of two revolu- 
tions. Its torque efficiency is very high, 
being higher than that of any other gas 
engine, if it be made double-acting. From 
the point of view of economy the com- 
pound engine scores the best advantage. 
The 
large enough to expand the gases down 
this 
means a flushing current of cold air is 


expansion cylinder may be made 


helow atmospheric pressure. By 
induced to flow through the explosion 
chambers at the termination of each ex- 
haust stroke. This action secures higher 
power duty from the engine when using 
diluted carbon monoxide gas, but is not 
of particular advantage for small engines 
using town gas, except that it enables the 
engine to continue at full load without 
overheating of the surfaces in contact 
When the 
engines are over thirty brake-horse-power 


with the gases of combustion. 


compounding is an advantage and an 
economy. For large powers, double-act- 


ing engines designed for a continuous 
working load of 5,000 horse-power on 
produccr gas seem adapted for central 
stations where economy of fuel is a first 
consideration. A double-acting expansion 
steam engine of this type occupies less 
space than a triple-expansion steam en- 
gine of the same power, and gives a possi- 


hle fuel economy of thirty per cent. An 
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engine of this type gives eight equally 
distributed impulses during each cycle 
of two revolutions, and, owing to the ex- 
cellent balancing, requires but light 
foundations. It is thought that this en- 
gine combines more advantages from the 
point of view of large power units than 
any other type of gas engine.—Abstracted 
from the Electrical Magazine (London), 
July. 
# 
Investigation of the Commutation of a 
Direct-Current Dynamo. 

In this study M. A. D, Tliovigi describes 
at length the methods which he has been 
using for investigating the commutation 
of continuous-current dynamos, and gives 
some of his preliminary results. As meas- 
urements were to be taken at points sepa- 
rated from each other by small distances, 
every precaution was taken to avoid vibra- 
tion. Since readings of slight differences 
in potential were to be obtained, none of 
the automatic recorders could be employed. 
Recourse was then had to a galvanometer 
through which a condenser was discharged 
by means of a Franke indicator. This 
indicator is a collector consisting of five 
metallic segments, four of approximately 
sixty degrees, and one 120 degrees wide, 
separated by insulating material. On the 
collector two small brushes press, spaced 
a little less than the width of the longest 
segment. These brushes are connected in 
the circuit with a condenser, and the 
source of electromotive force to be meas- 
ured. The condenser is shunted by a re- 
sistance and a galvanometer. It is charged 
during the time that the two brushes are 
upon tthe longer segment, and is discharged 
through the shunt cireuit when the first 
brush leaves the segment. The charge of 
the condenser jis proportional to the elec- 
tromotive force at the instant the circuit 
is broken. There is a slight error due to 
the current passing through the shunt 
circuit while the condenser is being 
charged, but it is shown analytically that 
this error can be made negligible by a 
proper proportioning of the condenser and 
the shunt circuit and proper spacing of 
the brushes. The preliminary experi- 
ments in determinations of the 
variation of intensity of the current in 
a section short-circuited by a brush. Three 
methods were used. In one the lead from 
the commutator to the coil is opened by 
means of two collector rings and brushes, 
non-inductive resistance is inserted. 


consist 


and 


The current flowing at any instant js pro. 
portional to the fall of potential alons 
this resistance. In the second method ; 
non-inductive resistance is inserted jn 
the same way, but in the coil at the ej 
of the armature opposite th» commutator 
In the third method a fine wire ig |gij 
side bv side with the coil to be studied 
One end of this is connected to the coil 
and the other end is brought out by mean 
of a slip ring, and a tap is also takey 
from the adjacent end of the armature 
coil. On the supposition that the electro. 
motive force induced in this exploring 
coil is just equal to that induced in the 
main armature coil, and since the two ar 
connected together, the difference in po. 
tential existing between the taps is, at any 
instant, proportional to the fall of poten: 
tial in the armature coil, due to ohmic 
resistance. Experiments were also made 
to determine the variation in the electro 
motive force induced in a section of the 
armature short-circuited by a brush dur 
ing the duration of short-circuit. It was 
found from this that the effect of the ele- 
tromotive force of self-induction is not 
negligible in comparison with the arm 
ture reaction. An investigation of the 
fall of potential between a brush anda 
commutator segment, while the latter i 
under the brush, shows that the same 
fall of potential exists at all points of 
the brush surface at any instant, but it 
varies for different segments. Curves are 
given ito show the variation in the fall of 
potential between a brush and a segmelt 
during the passage of the scgment unde 
the brush. In one investigation the out 
put of the machine was varied, the bras! 
position being fixed. In another, the out 
put was fixed, the position of the brut 
being varied.—Translated «nd abstract! 
from La Bulletin de la Société Intern: 
lionale des Blectriciens (Paris), July. 
# 
The Location of Lightning Arresters. 


In an article by “J. W.,” the value of 
kicking coils as a protection against light 
ning is discussed. The usual location of 
lightning arresters in a traction generat 
ing station is on the back of the feeder 
panels. Just why they are placed there # 
not apparent, as it is neither aa ideal 
place nor is it always convenient. In ow 
nection with the arrester, it is customal! 
io introduce a_ kicking coil, which 
credited with considerable powers of holt 
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‘ng back the lichtning discharge and 
“o 


f 
the arrester. iow 
up in two forms-—the one a cylindrical 


spiral, the other discoidal. The former 
is employed chiefly in direct-current work 
and the latter ov! alternating-current sys- 
ems, this shape being the more efficient. 
The kicking properties of the coil depend 
upon the self-induction thereof, and the 
maximum value possible for this induc- 
tance is given by the formule L = 6 xx A, 
where s is the number of-turns and / 
the mean length per turn in centimetres 
If the coil is arranged in a discoidal 
spiral, the mayiinumn value of the self- 
induction lies somewhere between 6 s 
‘x Apower aul Gs 3X A. Standard 
kicking coils have usually about sixteen 
turns, with a inean diameter varying 
from two and a half to three inches, and 


oreing it to break across the air-gap of 
bo] . . 
This coil is commonly made 


they contain from 126 to 150 inches of 
conductor. If these coils be wound in a 
large close rim, the inductance will be 


given by L = 6s /. When the coil is an 
open discoidal spiral, the inductance 
will be equal to 6 s 3 2, and when the coil 
is an open helix the inductance wiil be 
equal to6s$/. The best arrangement 
will give an inductance sixteen times that 
of a straight wire. In the second case 
the inductance is increased six times, 


while the third case gives a gain of only 
four times. From this it follows that if 
the arrester is connected to the feeder, say, 
forty or fifty fect away from the switch- 
board, the intervening length of eonduc- 
tor will have all or more than the effect 


of the kicking coil. 
metal-sheathed 


On lead-covered, 
there is little 
need for a lightning arrester at all at the 
station end. One should be located at the 
far end to protect the cable, and if one is 
added to any station to serve as a dis- 
charge-gap for possible surges of poten- 
tial, there is no necessity for using the 
kicking coil. ‘The arrester should be 
placed close to the feeder, and as close 
as possible to the ground. The connection 
to it must be short and of ample section. 
It is advisable to have a suitable discharge- 
gap on any circuit that is likely to be sub- 
jected to abnormal static charges or 
effects. This arrester should be placed 
where it is most effective. There is no 
reason why it should always be placed at 
the back of the switchboard.—A bstracted 
from the Electrical Review (London). 
c 
The Bonhivers Diffuser. 

The Bonhivers diffuser for are lamps, 
\leseribed here hy M. De Kermond, con- 
‘sts of a dise of refractory earth of spe- 
cial composition, pierced centrally by an 


arresters 
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opening just large enough to allow the 
extremity of the upper carbon to pass 
through. This dise becomes incandescent, 
due to the high temperature to which it 
is carried, and it further acts as a reflector 
for the luminous rays emitted by the arc. 
It makes the lamp steadier, diminishes the 
consumption of carbon, and increases the 
luminous intensity of the lamp. The light 
given by a lamp equipped with this dif- 
fuser is very similar to daylight, since the 
red and violet rays of the ordinary are are 
suppressed. This fact makes it permissi- 
ble to do away with opalescent or ground- 
glass globes. 


porous body of very refractory material 


The diffuser is formed of a 


which has been baked at’a very high tem- 
perature, and which is impregnated with 
the oxides of metallic earths by means 
of baths and successive bakings. This re- 
sults in a diffuser which is very resistant 
at high temperature, and which has a use- 
ful life of over 2,000 hours. The shape 
of the diffuser may be varied from flat, 
concave or convex, according to the dis- 














DISTRIBUTION OF LIGHT WITH BONHIVERS 
DIFFUSER. 


tribution of light desired. In size it varies 
from six and one-half to twelve and one- 
half centimetres, and has a thickness of 
from eight to ten millimetres. It is held 
by a metallic ring, and the sizes of the 
two carbons are so selected as to keep the 
position of the are fixed relatively to the 
diffuser. ‘The diffuser may be used both 
with alternating and direct-current lamps, 
but when used with the latter, the posi- 
tive carbon must be placed at the bottom. 
The accompanying diagram is a graphic 
representation of the results obtained at 
the Laboratoire Central, Paris, the solid 
line representing the distribution with the 
diffuser, and the broken line the diffusion 
of the same lamp without the diffuser — 
Translated and abstracted from T/ Elec- 
lricien (Paris), July 30. 


ie) 
He 
~ 


The Traction of Carriages. 

In this communication Mr. Cecil G. 
Saunders explains the effect of the length 
of a vehicle upon its draught. The draught 
of a vehicle depends largely upon the ratio 
that exists between the distance from 
wheel to wheel and the height of the 
centre of gravity from the ground. If 
the wheels are far apart, and the centre 
of gravity low, the carriage is hard to 
If the wheels are closer, or the 
load higher, the draught is lighter. The 
reason for this lies in the fact that when 
a wheel passes over an obstruction the 
centre of gravity must be raised, and, at 
If the load 
is low, and the wheel-base long, the motion 
of the centre of gravity is practically all 
vertical, the horizontal movement being 
If, on the other hand, the load 
is high and the wheel-base short, the prin- 


draw. 


the same time, tilted back. 


slight. 


cipal motion of the centre of gravity when 
the wheel passes over an obstruction is 
horizontal, there being but little lift. This 
is, of course, effected by the springs. 
Heavy draught depends upon, or is caused 
by, having to lift the centre of gravity 
rapidly. It may be lightened by easy 
springs, large wheels, putting the load 
high, or putting the wheels near together. 
—Abstracted from Nature (London), Au- 
gust 4. 
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The Colorado Electric Light, Power 
and Railway Association. 


The probable dates for the next annual 
meeting of the Colorado Electric Light, 
Power and Railway Association, at Colo- 
rado Springs, Col., are September 21-23. 
It is the purpose of the directors to in- 
vite not only the members of the central 
station companies of Colorado, but mem- 
bers of companies in the surrounding ter- 
ritory. This association is planning an 
interesting series of sessions for the win- 
ter. 

7 nT 
Against Government Control of 
Wireless Telegraph. 


Secretarv of War Taft does not 
approve of the plan to have the navy 
department control the wireless telegraph 
stations in the United States. He says: 
“It seems to me that it would be suffi- 
cient for the joint navy and army board 
in time of peace to keep a record of all 
stations, both public and private, with 
power in the navy department to assume 
control of them in time of war.  Pro- 
vision as to control of private stations 
will probably need legislative action.” 
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A New Single-Phase Motor. 

A new single-phase motor is being 
brought out by Messrs. Witting, Eborall 
& Company, of London, manufactured 
under the patents of Mr. V. A. Fynn. In 
these motors the rotor has two intercon- 
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WINDING OF A Four-PoLk MorTor. 


nected windings, the ends of one being 
connected to slip rings, and the ends of 
the coils of the other to a commutator. 
The accompanying diagram shows the 


winding of a four-pole motor of this type. . 


In the larger sizes of motors the brushes 
on the commutator are connected through 
a variable resistance, which is gradually 


cut out as the motor starts. In smaller 








synchronously. The accompanying curves 
show the performance of the 250-volt, 
fiftv-cycle, five-brake-horse-power motor 
of this tvpe. It is said that the starting 
current with full-load torque does not 
exceed three-fourths of the full-load cur- 
rent, and when starting with a torque 
twice that of full load, the starting cur- 
rent is only one and one-half times the 
full-load current. These are 
thought to be particularly suitable for 
elevators and hoists, but are well adapted 
for all classes of work. 


motors 


, A three-car train, showing the open: 
tion of its air-brake control, such ag x 
used by the South Side Elevated Raj. 
way, Chicago, the Boston Elevated wi 
the Intramural railways is shown to 
gether with a straight air-brake ei. 
ment, used for the instruction of moti. 
men by electric railway companies to shoy 
in detail the.operation of this brake, — 

Three hundred cars at the Buffalo fy. 
position were equipped with Christens, 
air brakes, and all cars operating withy 
the grounds of the St. Louis Fair ap 
controlled by this brake. It is an inte. 
esting fact to note that 11,000 are usj 
in America, and more than 1,500 in Fy. 


——_—__eqpe—_____—_—_ 

Exhibit of the National Electric pean _ South America, Africa ani 
Australia. 

The Nati ap a wr Stationary and portable compresox 

ie Nationa Electric ompany, suc are also shown. At block 46, Ib 

cessor to the Christensen Engineering chinery Building, may be seen the Ni 


Company, Milwaukee, Wis., has an ex- 
tensive exhibit at the Louisiana Purchase 
Exposition, showing to advantage its well- 
known Christensen air-brake equipments 
and electrical machinery. Its space at sec- 
tion six, Electricity Building, is hand- 
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tional 1,500-kilowatt, 6,600-volt, three 
phase, twenty-five-cycle alternator, rm- 
ning at eighty-five revolutions per minute, 
This generator is direct-connected toa 
2.250-horse-power, compound vertical en- 
gine, and the entire machine represents 
one of the most modern generating units 
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Brake Horse-power 


PERFORMANCE CURVES OF SINGLE-PHASE 
Moror. 


the 
short-circuited. 


brushes are permanently 
No adjustment of the 
brushes during running is necessary. The 


motors 


slip rings are connected to a resistance in 
a manner ‘similar to the starter of a three- 
phase induction motor. The motor starts 
as a repulsion motor, and, by means of 
the regulating resistance connected to the 


slip rings, the speed may be regulated at 
will, 


At full speed the motor operates 








NaTIONAL ELEectric CoMPANY’s Exurpit AT St. Louis. 


somely finished, and inviting to visitors. 
A large 400-kilowatt, direct-current, 
engine-type generator is the largest unit 
shown at this space; a 150-kilowatt, 500- 
volt, direct-current generator is driven by 
a twenty-horse-power, 220-volt motor, and 
in addition to these there is in operation 
a 150-kilowatt, 3,200-volt alternator, a 
ten-kilowatt motor-generator set, and a 
sixty-kilowatt, 500-volt, — direct-current 
generator belted to a thirty-horse-power, 
220-volt motor. 


of the present day. This machine fu 
nishes power to operate the imels 
streams of water which flow over the a 
cades, the largest artificial waterfalls 1 
the world. 

The National Electric Company ® 
tends a cordial invitation to all visitor: 
to call at its space and inspect ® 
exhibit. Visitors are requested to registt 
and an attractive souvenir literature ™ 
he mailed to the home address of all i 
terested callers. 
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The Sturgess Water-Wheel Gov- pump and a steel receiver. These are not move the gate; (2) a hydraulically op- 
ernors. combined with the governor, but are erated main valve for admitting pressure 

The Sturgess water-wheel governors adapted for location in any part of the to the hydraulic cylinder; (3) a centrifu- 
have been especially designed for situa- 
re space is limited or where it is 





tions whe ' 
nie desired to avoid the installing work in- 
ae cidental to a specially laid out equipment 
i having governor, ))"1mp and receivers sepa- 
am rately located. They are compact, can 
M handle very heavy gates and all parts are 
va readily accessibk:. These governors will 
how completely shut the gate in one and one- 

half seconds and will feel a variation in 
Er. the speed of less than one-half of one 
, he same time they prod 
thi per cent At the same time they produce 
iin . : 
are no false movements of the gates and do 
iter. not oscillate or race at any stage of the 
ise load. The movements are smooth and 
Eu 


silent. The Sturgess goVernor is of the 
hvdraulie class, ill movements being pro- 
<0F8 duced by fluid pressure, either oil or 
Ma. water. The former is usually adopted 
Na where low heads are employed. In all 





ant 


net: Be cases the governor is considered as sepa- 
we rate from the source of pressure supplied ae 
if and is a self-contained apparatus adapted : = SESE 

ol for placing in a position where the sim- Fie. 2.—SELF-CONTAINED GOVERNORS IN PLANT OF Hupson RiveR WATER Power CoMPANY. 
ents 
nits 











gal governor which controls the main 
valve, causing it to open in a direction 
which will produce a closing movement 
of the water-wheel gate when the speed 
is too high, or an opening movement when 
the speed is too low; when the speed 
is normal the valve is held in its middle 
position; (4) a secondary control which 
determines the amount the gate shall 
move for a given load variation. In op- 
eration, when the speed is normal, the 
governor weights ride half way between 
the extreme positions, both valves are then 
in the middle of their traverse, blocking 
all ports and leaving the gate at rest but 
open to any degree. The control cylin- 
der is in the middle of its traverse, irre- 
spective of the position of its piston. The 
slide valve covers both ports and the pulley 
is at its normal diameter. If the load is 
now decreased the speed will increase and 
the governor weights fly apart. This will 
cause the pilot valve to uncover ports 
leading to the front end of the main 
valve and the pressure thus produced will 
drive the main valve over in the same 
direction and as far as the pilot valve. 
This will admit pressure to the main 
cylinder and cause the gate to close. The 
secondary control prevents the closing 
movement of the gate continuing until 
the speed of the wheel falls to normal. If 
this were not the case, the gate would be 
closed too far, and there would be a con- 
tinuous oscillation. The accompanying 
illustrations show a type “E” self-con- 
tained water-wheel governor and two of 
Fig. 1.—Sei¥-ConTAINED WATER-WHEEL GOVERNOR—TYPE “‘E.” the governors in the plant of the Hudson 


. ; . River Water Power Company. The Tur- 
F plest or most advantageous method of con- plant. The governor consists of four es- bine Misetnseriag Cinas Wise : Waek 
_—e oe Af Mile 


. pee to the gates is obtainable. The sential elements: (1) a hydraulic cylin- and Chicago, is the selling agent for these 
Pumping system consists of a special oil der having a shaft and piston adapted to machines. 
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The Rust Water-Tube Boiler. 

The Rust water-tube boiler, manufac- 
tured by the Rust Boiler Company, Ger- 
man National Bank Building, Pittsburg, 
Pa., was first introduced at the Minnequa 
works of the Colorado Fuel and 
Iron Company, at Pueblo, Col., and was 
designed and patented by a former chief 


steel 


engineer and general superintendent of 
that plant, from whom it takes its name. 
Two designs of Rust boilers are being 
















Fic. 1.—SkcTIoNAL View oF Rust BuILER, 
DeEsIGN,” ARRANGED FOR 
NECTION. 


“ee 


built, one designated as the “standard de- 


sign” and the other as “style B design.” 
Fig. 1 is a sectional view of the Rust boil- 
er, standard design, arranged for an in- 
dependent stack on top of setting. 

This boiler consists of 
and water 


two steam 


drums, two mud drums 
and an auxiliary drum, 
each steam and water 
drum being placed direct- 
ly above a mud drum, 
and connected with it by 
a bank of straight ver- 
tical tubes, the two mud 


drums being connected by 


a row of tubes. The 
auxiliary drum is placed 
above and between the 


mud drums, and is con- 
nected to one of them by 
short and to a 


a row. of tubes, 


series of small headers by a_ bank 
of straight vertical tubes. These headers 
are placed between the steam and water 


drums, and are connected with them by 


‘STANDARD 
INDEPENDENT STACK Con- 


ELECTRICAL REVIEW 


short straight tubes or nipples. Each 
drum is fitted with a patent pressed tube 
The patent tube sheet used in the 
construction of the drums is formed by 
the plate while flat to the 
proper temperature, then pressed in a hy- 
draulic press fitted with dies especially 
constructed for that purpose, the pressing 
(Fig. 2.) 
An important feature of the construc- 
tion of these tube sheets is that between 
each pressed-up portion and those ad- 


sheet. 


heating 


being done at one operation. 


jacent there remain undisturbed cylin- 
drical portions of belts of the original 
surface of the drum. ‘This construction 
provides a drum in which bent tubes or 
stayed surfaces are not necessary, ani 
which at the same time is in every Way as 
reliable as those in which it is necessary 
for the tubes to enter radially. 

The holes for the tubes forming the 
main banks are so spaced that the tubes 
are staggered. The two inner rows are 
placed on a line between the tubes of the 
outside rows, théreby securing 
a more complete exposure to 
the hot gases, which, in order 
the chimney, 
forced to completely surround 
and envelop the tubes. The 
‘spacing of these tubes is such 
as to leave room enough be- 


to reach are 


tween the tubes of the outside 
rows to remove the tubes of the 
inner rows, thus making it a 
simple operation to remove 
and replace any tube without 
interfering with any other 
tube or any of the brickwork. After a de- 
fective tube has been removed from the 
bank it is passed out through doors placed 
in the side of the setting for that purpose. 

By the introduction of the auxiliary 





Fie. 3.—Forrty-rour-Inch Drum, Frirrep witH Patent PREssED TUBE SHEET. 


drum and central bank of tubes, the 
space necessarily left between the main 
bank of tubes is so utilized as to secure 
a serviceable and convenient support for 


the baffle wall, the tiles forming which 
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are placed between and supported py th 
rows of tubes forming this bank, and i 
ing to the consequent increased heatiny 
surface, a boiler of large capacity resulis 
without additional floor space, 

The boilers are made right and left. 
hand, and are arranged to be get singly op 


in batteries of two. Each drum is provi 


led 


with a manhole in one end to permit of 


Fic. 2.—HyYpDRAULIC PREss FOR STAMPING 
TUBE SHEET. 


access to the interior of the drum, andi 
the top of each header there is a hané- 
hole through which the interior of the 
tubes of the central bank may be reachel 

The steam spaces of the steam drum 













are connected by cross pipes of liber! 
dimensions. On top of each is a out 
let, on which is placed a nickel-se 
safety valve. ‘The steam outlet is pl 
on top and at the centre of the Teil 
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september 3. 1904 
‘eam and water drum.. The boiler is 
d by four large cast-iron sad- 


supporte . 
i on masonry foundations, one 


les restit 
addle being placed under each end of 
wh mud drum, the saddles under one 
eae 

- placed on rollers, so 


of the drums bens 

as to permit of any slight movement that 
ie be necessary on account of expansion. 
| The top of the central baffle wall is 


laced far enough below the headers to 
pyAee ‘ 


t 
E 
I 
i 
k 


Fie. 4—Sectiox at. View or Rusr Borer, STYLE “ 





ELECTRICAL REVIEW 


nishes a rigid support for the breeching 
and stack. ‘This also serves to firmly 
bind the brickwork at the top of the set- 
ting. 

At one side of the setting, near the 
top, there are placed four small doors 
which furnish access to the interior of 
the brickwork, and through which the 
tubes are passed in and out should re- 


placement become necessary. Doors with 


B,” ARRANGED FOR UNDERGROUND FLUE 


CONNECTION. 


leave sufficient space for the products of 
combustion to pass from the front to the 
rear bank of tubes. There are also hori- 
vontal bafles or bracket tiles which pro- 
ject from the central baffle wall and serve 
to deflect the curr nt of hot gases so as 
0 foree them toward and between the 
tubes of the main hanks, ‘Phe setting does 
hot require any special shapes of brick. Lt 
s symmetrical and durable, and is firm- 
'y bound together by buck stays, rods and 
‘ingle binders at the corners. A  box- 
shape frame, made up of channels and 
plates, placed at the top of the setting 
and bolted to the corner binders, fur- 


small self-closing openings, through which 
io insert a hose for blowing off the top 
of the tube sheets, are placed near the 
bottom of the setting, and other doors 
are furnished for securing access to the 
interior of the setting and for blowing 
deposits from the exterior of the tubes. 

The furnace is of the exterior type, al- 
lowing a proper admixture of air and 
fuel for complete combustion before the 
gases reach the cooling influence of the 
heating surfaces. This type of furnace 
permits the adjustment of grate area to 
suit any kind of fuel, and the applica- 
tion of any style of grate bar or stoker. 


or 
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The front is of cast iron of ornament- 
al design, surmounted with a bracket in 
the centre for supporting the steam gauge, 
and is so arranged as to permit the ap- 
plication of gas burners. 

A sectional view of the Rust boiler 
style a1} 


connection, is shown in Fig. 4. 


arranged for underground flue 
This boil- 
er differs from the “standard design” only 
in the arrangement of the central or in- 
termediate bank of tubes. The small drum 
and headers with the straight connecting 
tubes are eliminated in this design, and 
in their place are introduced two rows of 
curved tubes, between which is supported 
the central baffle wall. 

The style “B” boiler possesses most of 
the advantages peculiar to the standard 
design, except, as stated above, the central 
This 
central bank, however, only constitutes 
one-fifth of the tubes in the boiler. These 
curved tubes are not exposed to the most 


bank is composed of curved tubes. 


intense heat of the fire, and are so ar- 
ranged as to-ensure a positive rapid circu- 
lation throughout, consequently are not 
likely to become clogged with mud and 
scale and are not liable to burn out or re- 
quire replacing. These curved tubes are 
all of the same shape and length. As in 
the standard design, any tube in style “B” 
boiler can be removed without disturbing 
any other tube or any part of the set- 
ting. 


ee anit 


A New Standard for Checking 
Service Meters. 

The most important and most frequent 
use made of standard instruments in cen- 
tral stations is the checking of the watt- 
meters upon the service circuits, and it is 
they are the least 
Wattmeters, when properly 
tested, are checked under different loads, 


the use for which 


adapted. 


from one-fiftieth to one and one-half times 
their rated full-load capacity, and the 
range thus covered so greatly exceeds that 
of the portable standard instruments in 
general use that ordinarily three of these 
standards are required to check one sery- 
ice meter. 

In the scale of the ordinary portable 
checking instruments the divisions grow 
narrower as the ends are approached, and 
the first and last divisions are iittle, if 
any, wider than the indicating pointer 
or the lines between the divisions, while 
the proportion represented by each divi- 
sion may be greatly increased, making it 
almost impossible to read the indications 
accurately. It is manifest that, to secure 
proper results, the checking instrument 
must be as accurately read as the one 
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which is being tested, and _ therefore, 
under the usual conditions, the readings 
of the checking standard must be confined 
to the central portion of the scale where 
the divisions are large enough to be read 
without the possibility of doubt. This 
necessitates the use of a standard of smal! 
capacity for checking the service watt- 
meter at light loads, one of moderate 
capacity for say one-half to full load, and 
a third standard for checking overloads. 
Two standards are often made to cover 
the range, but when this is done there is 
no certainty of the accuracy of the read- 
ings at the point where the change is 
made from one standard to the other, 
and the curve lines of test sheets fre- 
quently show aberrations attributable to 
no other cause. 





New STANDARD FOR CHECKING SERVICE 
METERS. 


Even after the readings are completed, 
there is an element of uncertainty intro- 
duced, by the difficulty in making the 
readings of the different standards coin- 
cide or “check up” to make a continuous 
record, for the instruments used in the 
same test, in nearly case, vary 
slightly in accuracy, and the line of the 
resultant test curve is broken where the 
change is made, giving a result that is at 
least of doubtful value. 

To facilitate rapid checking of inte- 
grating wattmeters, and to ensure accur- 
ate results, the Westinghouse Electric 
and Manufacturing Company has de- 
signed the special precision wattmeter il- 
lustrated herewith. It has the same 
general characteristics of high accuracy, 
freedom from influences of external fields, 
the closeness with which observations 
may be made, and ease of manipulation 
of the other Westinghouse instruments of 
precision, and has a special provision by 
which connections may be made for three 
different currents, of five, twenty, and 


every 
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100 amperes maximum capacity respec- 
tively. The precision resistance or multi- 
plier is used in connection with this in- 
strument, which, with resistance in cir- 
cuit suitable for 100 volts, will accurately 
measure quantities of from 10 to 10,000 
watts and proportionate amounts at other 
voltages. 

This instrument is easily manipulated. 
The construction of the binding-posts 
facilitates making quick connections and 
ensures good contact. When current is 
passed through the circuit the sight wire 
moves to the right, and is brought back 
to zero by turning to the left the central 
knob, which moves the vernier head along 
the scale. A fine adjustment is obtained 
by the knob at the side. Readings are 
made in tenths of a division without 
estimation, giving, in the instrument 
shown, 2,000 readable deflections on a 
five-inch circular scale. 

In designing this instrument, the in- 
tent has been to provide a single checking 
standafd that will cover the entire range 
of all the service wattmeters used in the 
ordinary installation, and thus to avoid 
the use of several standards with the ac- 
companying disadvantages and inconven- 
ience in handling. By agreeing to keep 
this and other instruments of precision 
correctly calibrated for five years, it is 
further sought to eliminate any trouble 
caused by inaccuracy or doubt of the cor- 
rectness in the standards themselves. 

-— 
To Manufacture Dynamos and 
Motors. 

The Burke Electric Company, which 
was incorporated recently under the laws 
of the state of New Jersey with a capital 
of $150,000, has leased the entire plant 
of the Keystone Electric Company, of 
Erie, Pa. The plant is equipped to man- 
ufacture dynamos and motors up to 500 
kilowatts, and slow-speed direct-connected 








generators. 
The manufacture of dynamos and 
motors will be continued under the 


patents of Mr. James Burke. Machinery 
has been built under these patents for the 
past six years in Europe by the Bergmann 
Electrical Works, of Berlin, Germany. 

The personnel of the company includes 
the president, Mr. James Burke; manager 
and superintendent of manufacture, Mr. 
Gustave Faure; electrical manager, Mr. 
George H. Winkler; manager of ithe sell- 
ing organization, Mr. Herbert B. Coho; 
and the accounting department will be 
continued under the direction of Mr. Ir- 
ving Blake. 

Mr. Burke has had a long and success- 
ful career in the designing and manufac- 
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ture of motors and generators, He was 
for some time, associated with the Gen. 
eral Electric Company and its Predeces. 
sors, and following his connection with 
this company was engaged in consulting 
electrical engineering in New York ¢iy 
He traveled to Europe to supervise thy 
manufacture of dynamos and motos 
under his own designs, at the factories af 
the Bergmann Elektromotoren und )y. 
namo Werke, at Berlin, Germany. This 
company later became the Bergman 
Elektricitats Werke. Of this company 
Mr. Burke was technical director aq) 
chief engineer. He will continue to be tip 
consulting engineer of the Bergman , 
company, while manufacturing America 


electrical machinery under his own nan. 
Mr. Faure, the manager and superin- | 
tendent of manufacture, for the past fow. 
teen years has been connected with th ) 
General Electric Company. He has ben | 
associated with the Schenectady works, 
and for the last eight years was at the | 
Paris factory of the Thomson-Houstm | 
Company. | 
Mr. Winkler, the electrical manage, 
has had a wide experience in engineering, 
and for the past five years has been cor- 
nected with the Bergmann company in 
Berlin as first assistant engineer. 
Mr. Coho is probably one of the bes 








: 
known and most capable men of any sll- | 
ing organization. He has a very wit 
acquaintance in the engincering frater 
nity, and as vice-president of the Ker 
stone Electric Company did very much 7 
to increase the sales of the company’ | 
apparatus. eas 

A Transverse Steam Turbine. | 
“A description of a transverse steam 
turbine, constructed on the Patschke si 
tem, and analytical discussions of tle 
theory contained in a pamphlet has ju 
come to hand. In this turbine steam i ( 
admitted at the centre, and in its passift 
through the wheel flows axillary throug 
a series of blades. In some types pi , 
posed, the steam, after reaching the é& ( 
treme end of the moving part, is retumel { 
underneath, thus making almost 4 oll t 
plete cycle. 

Mi, 

A most interesting comparison is p* ’ 
sible to visitors to Maciinery Hall, # 
the World’s Fair, St. Louis. Just F 
posite the immense Allis-ChalmersBi | 
lock 5,000-horse-power steam «lect 
unit are the smallest operating steam ® 
gines in the fair. These stand in a lis . 
case across the aisle from the large ® | 
gine, in the space occupied by the I 
ternational Steam Pump Company. te 
of these are now operating, each workilf 






a direct-connected pump and throw 
tiny streams into a copper tank wie | 
stands between them. 
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September 3, 1904 


The International Electrical Con- 

gress. 

Quite a large number of the foreign 
yjsitors, en Toute to St. Louis, to — 
pate in the International Electrical Con- 

arrived in New York aity during 
the ar Most of these were members of 
the Associazione Elettroteenica Italiana, 
and they were entertained by members 
of the local reception committee, visiting 
gveral points of interest in a body. A 
number of the visitors proceeded to Bos- 
fon where it was purposed that a meeting 
should be effected with the British In- 
stitution members scheduled to arrive at 
a later date. The consolidated party from 
Boston is scheduled to arrive in New 
York early in the morning of Sunday, 
September 4. 

Among those who arrived last week 
were: Professor Moisé Ascoli, Professor 
(Guido Grassi, Professor Luigi Lombardi, 
‘amillo A. Curti, Ferdinando Lori, Ama- 
tore Maffezzini, Auguste Silva, Gian Car- 
lo Stuckey, Gustave Snoeck, Giorgio Sau- 
terelli, Silvio Magrini, Emilio Rietti, 
Ferderico Cazini, G. Ponzio, Virgilio Bel- 
lini, Vietro Vinelli, Jorge Newberry, 
Ing. Edoardo Ambrosano, Ing. Giovanni 
Basi, Ing. C. Vincenzo Brazzola, 
Ing. Alfonzo Carelli, Ing. Nicostra- 
to Castellini, Ing. Filippi Cavalieni, 
Ing. Filippo Danioni, Ing. Edoardo 
Egger, Professor Gino. Fano, Ing. 
Luigi Galimberti, Dr. Ettore Gam- 
ba, Gian ‘Teodoro Giorgetti, Ing. 
Francesco Giudice, Ing. Emanuele Jona, 
Ing. Arnaldo Odazio, Augusto Pancaldi, 
Ing. Antonio Pesenti, Ing. Alberto Picchi, 
luigi Pizzi, Ing. Eugenio Prandoni, Ing. 
Luigi Robbo, Ing. Alberto Rubini, Ing. 
Ulderigo Segre, Giuseppe Stramezzi, Ing. 
Gianfranco Tosi, Achille Venzaghi, Rob- 
ert Prenf and D. A. Palmier. Robert 
Kaye Gray, president of the British In- 
stitution of Electrical Engineers, and 
George C. Lloyd, were among the arrivals 
from London, who registered at Insti- 
tute headquarters. 

On Sunday, September 4, the visitors 
and members of the American Institute of 
Electrical Engineers will be guests of Mr. 
J. G. White on a steamer ride up the 
Hudson river, and to Dreamland, Coney 
Island, 

On Monday (Labor Day), September 5, 
an inspection of the Rapid Transit sub- 
Way will be made. Cars will be furnished 
ts of the Interborough Rapid 
Pes Company, and the trip will in- 

visits to the large power-houses op- 
erated by this company. 


On the evening of Monday, September ~ 
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5, the American Institute of Electrical 
Engineers, cooperating with the New 
York reception committee, will give a ban- 
quet to the Institution of Electrical Engi- 
neers, to the visiting officers and members 
of the Associazione Elettrotecnica Italiana 
and other friends from abroad, at the 
Waldorf-Astoria, at seven o’clock, in the 
grand ball-room, preceded by a reception 
in the Astor gallery, at 6.30 o’clock. In 
view of the fact that the special train for 
St. Louis leaves early next morning, the 
speaking will be limited and brief. 

The special train will leave the Grand 
Central station of the New York Central 
& Hudson River Railroad at 8.45 a. M., 
on Tuesday, September 6. ‘The party will 
then proceed to St. Louis, stopping at the 
following places, where entertainment will 
be provided by local committees of the 
American Institute of Electrical Hngi- 
neers: Schenectady, Tuesday, September 
6; Montreal, Wednesday, September 7, 
and ‘Thursday, September 8; Niagara 
Falls, Friday, September 9 ; Chicago, Sat- 
urday, September 10; St. Louis, Sunday, 
September 11, to Saturday, September 17. 

The International Electrical Congress 
will convene at the Music Hall of the 
Coliseum, St. Louis, at 9.30 a. M., on 
Monday, September 12, 1904. ‘The Music 
Hall is situated at Olive and Thirteenth 
streets, in the city district of St. Louis. 
All congress members are invited to at- 
tend the meeting, which, unlike section 
meetings, will be open to the public. 

It is intended that after the opening 
ceremonies, the convention will imme- 
diately divide into sections, the section 
halls being on the second floor of the same 
building. The bureau of information and 
the offices of the secretary and treasurer 
will also be in the Coliseum Building. On 
Tuesday, Wednesday, Thursday and Fri- 
day the sections will meet on the second 
floor of the Coliseum from 9 a. M. to 1 
P. M. 

The committee of organization of the 
congress was appointed by the president 
of the St. Louis Exposition in June, 1903. 
The committee held its first meeting in 
July, 1903. In response to invitations to 
join the congress, 1,956 acceptances have 
been received, of which 1,560 are from 
North America and 396 from other coun- 
tries. Over 1,300 certificates of member- 
ship have been issued to persons who have 
already become members by forwarding 
their subscriptions. 

The committee of organization has is- 
sued at the suggestion of the section offi- 
cers, invitations to well-known electrical 
workers all over the world, asking for 
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papers to be read before the congress. In 
response to these invitations, about 170 
papers have been promised for the con- 
gress, and seventy-seven are already in 
hand 

On Wednesday, at 10 a. M., the an- 
nual convention of the American Insti- 
tute of Electrical Engineers will be for- 
mally opened at Festival Hall, in the 
grounds of the Louisiana Purchase Ex- 
position. 

In addition, the following societies will 
hold conventions : 

American Physical Society, September 
16. 

American Electrochemical Society, Sep- 
tember 13 and 15. 

The American Electrotherapeutic As- 
sociation, September 15. 

The International Association of Mu- 
nicipal Electricians, September 15. 

The National Electric Light Associa- 
tion, the Association of Edison Dluminat- 
ing Companies, and the United States 
navy department will send delegates to 
the congress. 

The governments of Austro-Hungary. 
Italy, Switzerland, Norway and Sweden, 
Australian colonies, Brazil, India and 
Mexico have appointed delegates, as have 
the following foreign national organiza- 
tions: the British Institution of Elec- 
trical Engineers, La Society Internation- 
ale des Electriciens, Associazione Ellettro- 
tecnica Italiana, and Oesterreichische 
Elektrotechnischer Verein. 

At the conclusion of the congress, the 
special train will leave St. Louis by the 
Pennsylvania lines, at 8 Pp. M., Saturday 
September 17, and will arrive at Pitts- 
burg, Sunday, September 18, at 3 P. M. 
Sunday and Monday, September 19, will 
be spent in Pittsburg; Tuesday, Septem- 
ber 20, in Washington; Wednesday, Sep- 
tember 21, in Philadelphia, leaving that 
city at 3.30 P. M., arriving in New York 
the same day, two hours later. 


Turbine Liner Launched. 

The Allan Line steamer Victorian 
was launched at Belfast, Ireland, on Au- 
gust 25. This is the largest turbine ves- 
sel ever constructed, and its performance 
will be very closely watched. It is ex- 
pected that the boat will be ready for 
service before the end of the year. She 
is 540 feet long, has a sixty-foot beam 
and a depth of forty feet six inches. The 
tormage is about 12,000, and it is expect- 
ed that 10,000 horse-power will be de- 
veloped. A wireless telegraph apparatus 
will be part of the equipment. 
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CURRENT ELECTRICAL NEWS 





DOMESTIC AND EXPORT. 


WEST VIRGINIA TRACTION PROPERTY SOLD—Arrange- 
ments have been completed for buying outright all the local trac- 
tion lines in Wheeling, W. Va., representing a total of 107 miles. 
The deal involves the payment of about $10,000,000. It is said 
that Mr. John A. Howard, a Wheeling business man, has promoted 
the enterprise for some eastern capitalists. 


LIGHTING COMPANIES TO CONSOLIDATE—Negotiations are 
being carried on with the purpose of merging the interests of the 
Portland Gas Company and the Portland General Electric Com- 
pany, of Portland, Ore. The object of the merger is said to be 
a reduction of expenses through operating under a single manage- 
ment. The Portland General Electric Company is capitalized at 
$4,000,000, and has about $2,000,000 in bonds outstanding. The 
Portland Gas Company is capitalized at $1,000,000. 


MERGER OF TRACTION LINES—Formal action has been taken 
at Springfield, Ohio, by which the following traction lines have 
been merged: Columbus, London & Springfield; Dayton, Spring- 
field & Urbana; Urbana, Bellefontaine & Northern, and Springfield 
& Western. In the execution of the plan, the stockholders 
authorized a consolidated mortgage to secure the issue of five per 
cent forty-year gold bonds amounting to $750,000. The new corpora- 
tion will be known as the Union Traction Company. 


STORM WARNINGS BY WIRELESS TELEGRAPH—The first 
step in the direction of carrying out the recommendations of the 
board on wireless telegraphy, whose report was recently approved 
by President Roosevelt, has been made by the transfer of ocean 
meteorology from the navy department to the weather bureau, 
under the department of agriculture. The change is considered 
to be indicative of an advance in the general plan of utilizing wire- 
less telegraphy for government purposes. It is thought that the 
system of wireless telegraphy will prove a great advantage in 
keeping vessels at sea informed of coastwise storms. 


THE CHICAGO (ILL.) MUNICIPAL LIGHT PLANT—The 
annual report of City Electrician Ellicott, now in preparation, 
estimates that the Chicago municipal electric lighting system 
earns yearly for the city $297,048. In sixteen years of municipal 
ownership and operation, the city has spent for construction and 
operation of its electric lighting system $3,720,099. In 1895 city 
lighting cost $1,098,220, and light equal to 3,964,000 candle-power 
was furnished. By 1900 the cost had fallen to $919,168, and the 
candle-power had risen to 9,513,400. In 1903 the cost was $916,212, 
and the lamps, of all kinds, were giving an equivalent of 12,269,000 
candle-power of illumination. 


PHILIPPINE ELECTRICAL POWER PROPOSITION—The con- 
struction of a number of water-power plants is projected in 
Manila, P. I., for the purpose of transmitting electrical energy to 
the capital of the islands, for use in the operation of the new elec- 
tric traction system which is expected to be in operation this 
year. The current will also be used for lighting purposes, and 
for the motor load. The bureau of engineering is now consider- 
ing the question of harnessing Botocan falls, on the Caliraya and 
Lomot rivers, in the province of Laguna, and the Angat river, at 
Bulacan. It is estimated that between 30,000 and 40,000 horse- 
power can be generated by this plant. 


MEXICAN ELECTRICAL NOTES—It is understood that plans 
are under way to construct an extensive electric traction system 
in Mexico, in the city of Chihuahua, state of Chihuahua. Options 
have been secured on the existing horse-car tramways in the city, 
and on one of the steam roads. These will be converted into 
electric traction systems immediately, if the present plans go 
through. The horse line is operated by the Compania Tranvia de 


Chihuahua. It is about six miles long. The Minera] Railroad, 4 
steam road between Chihuahua and Santa Eulalie, a distance 
about fifteen miles, is also to be changed over to an electrie 
system. It is stated that a large water-power plant will be built 
on the Tuxpan river, in the state of Jalisco. Electricity Will be 
generated for operating sugar mills, mining machinery, anq for 
supplying the towns and ranches of the vicinity. 


WESTERN MASSACHUSETTS TROLLEY ENTERPRIsgE-; 
movement is under way to purchase and control twenty differe 
trolley roads in various sections of Massachusetts and northen 
Connecticut. This will also include the construction of q large 
number of amusement parks in connection with the electric 
enterprises. The United Gas Improvement Company, which q. 
poration is considered to be in control of the Connecticut Raj. 
way and Lighting Company’s network of roads in that State, is 
said to be largely interested in the negotiations. The purchay 
of lines and the construction and improvement of parks will jp. 
volve an expenditure of some $7,000,000. The plans under dis 
cussion include the erection of a large power station near Gree. 
field, on the Connecticut river, with feeders to various substations 
near cities where the trolley roads now exist. 


LEGAL NOTES. 


IN THE UNITED STATES CIRCUIT COURT, District of Nev 
Jersey, judgment has been rendered in favor of Pass & Seymour, I: 
corporated, Solvay, N. Y., for damages and costs against Dunc 
Mackenzie’s Sons & Company, the proprietors of the Union Porcelain 
Works, Trenton, N. J., for infringement by the latter of two patents 
covering the well-known attachment plugs made by Pass & Sy 
mour, Incorporated, for several years. Judgment has also bea 
rendered in favor of Pass & Seymour, Incorporated, and Dunca 
Mackenzie’s Sons & Company placed under injunction. 


SUIT FOR INFRINGEMENT OF THE CALCULAGRAPH-l 
the Circuit Court of the United States, District of Massachusetts, 
in the suit of the Calculagraph Company versus John C. Wilso, 
the opinion of the Court, as delivered by Justice Hale on August li, 
1904, was that a decree be entered for the complainant for a 
injunction and for an accounting with costs. This suit in equity 
was for infringement of the first claim of letters-patent No. 
424,291, dated March 25, 1890, to Emery N. Hamilton, for appar 
tus for recording measurements of time, space or quantity; also 
for infringement of claims one and two of letters-patent No, 
583,320, dated March 25, 1897, to Henry Abbott, for calculagraph 
In the course of the opinion, the Court states that it is persuadel 
by the testimony that the defendant, in producing his device, w# 
endeavoring to avoid infringement, and, at the same time, ) 
imitate, as closely as possible, the devices found in the complait 
ant’s machine. The Court holds that the defendant has not sit 
ceeded in his attempt to avoid infringement of the principls 
found in the calculagraph. After reviewing prior cases of! 
similar character, the Court concludes that the machines pe 
form substantially the same function, in substantially the sail? 
way, to obtain the same result. Without deciding how far 
calculagraph is a pioneer invention, the Court holds it is entitled 
to a range of equivalents broad enough to bring the timomelt 
clearly within the range of infringement. The Court is satisied 
that the claims of both patents in the controversy are valid, 
that they have been infringed by the defendant. 


OBITUARY NOTICE. 


JOHN LOWBAR WELSH, formerly president of the Union ™ 
tion Company and the Philadelphia Traction Company, of 
phia, died at his home in Whitemarsh, Pa., on August 
age of sixty-two. 
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ELECTRIC RAILWAYS. 
ARK, N. J—The Union Township committee has granted 


—_ ristown & Blizabeth Trolley Company. 


a franchise to the Mor 
yORK, PA.—The Steelton, New Cumberland & Mechanicsburg 


Railway Company will extend its lines from Lewisburg to Newbury- 


town. 
NEWARK, N. J—What is practically a new trolley line has 


id, 4 been put in operation between Newark and Hackensack through 
if: q traffic arrangement. 
e MOBILE, ALA—The Mobile Light and Railroad Company will 
. extend its suburban routes by the construction of a road from 
| for Mobile to Magazine Point. 
OAKLAND, NEB.—The right of way for the construction of an 

electric road from Tekamah and Decatur has been secured, and it is 
E~A stated that work will begin this fall. 
rae BUFFALO, N. Y.—A deal has been closed by which the Buffalo, 
~ Gardenville & Ebenezer Railway and the Buffalo, Hamburg & 
larg Aurora Railway are to be consolidated and operated as one system. 
trical : 
Or. BATTLE CREEK, MICH.—Work has been begun on the survey 
Rail- for the Battle Creek and Coldwater electric line, which will pass 
te, is through Athens, Union City and Coldwater, a distance of forty 
chase miles. 
lin LAMBERTVILLE, N. J.—Work has been started on the New 
* dis Hope branch of the Pennsylvania & New Jersey Traction Com- 
Teel: pany. The company expects to have the road completed next 
tions January. 

OWENSBORO, KY.—A deal has been consummated whereby 

James H. Parrish, John G. Delker, of Owensboro; E. Rice, of Louis- 

ville, and A. S. Williams, of Pinkneyville, Ill., become the owners of 
New the Owensboro Street Railroad. 
r, In } DUXBURY, MASS.—It is reported that plans are being consid- 
ncaa ered for the construction of an electric railroad from Rockland and 
celain Brant Rock to Kingston. The road will go through a territory that 
atents is not touched by the steam road, and the length will be about 
, Sey: twenty-six miles. 
Deel ST. JOSEPH, MO.—The St. Joseph, Albany & Des Moines Rail- 
uncan 


road, the proposed electric line to extend from St. Joseph to Des 
Moines, through the Missouri counties of Buchanan, DeKalb, Gentry, 
Worth and Harrison, has filed articles of incorporation with the 
H—In secretary of state, with a capital of $800,000. 


LANCASTER, PA.—The Philadelphia, Coatesville & Lancaster 
Passenger Railway Company has filed the route of a proposed 
extension through southern Lancaster County, thence across Octo- 
tail creek to Chester County, and ending at Oxford. The present 
terminus is at Georgetown, Lancaster County. 


COLORADO SPRINGS, COL.—At a meeting of directors, J. R. 



























- also McKinnie, of Colorado Springs, was elected president of the Denver- 
NO, Boulder Interurban Electric Railway, which proposes to expend 
zraph $10,000,000 on lines. S. Simpson, of Cleveland, Ohio, and Shirley 
uaded Moore, of Louisville, Ky., are members of the board of directors. 
», Wal Aight of way has been secured and work will begin this fall. 
hs ELKTON, MD.—Actual construction work on the electric rail- 
en 0 that will connect Elkton with Wilmington and other points 
a . hi started, and it is stated that part of the ling wilk be 
oe peration by the end of the year, and the whole line com- 
pleted by the first of next June. After the main line between 
per Elkton and Wilmington is completed a branch will be built to 
salle Oxford, Pa, 
r the 
titled Baan N. J.—Plans are under way for the construction of a 
mettt ‘ eid ne from Newark to Morristown, eventually to be continued 
tisted racti on, Pa. The company will be known as the Lehigh Valley 
i, and } wag ee and is composed largely of Pennsylvania cap- 
New ai : route will be one surveyed thirty years ago for the 
Aen tn y Central Railroad. From Morristown it will run through 
» Hanover, Moorehouse Town and Livingston. 
a . ao OHIO—The Cleveland Electric Railway Company 
ee hrough me aa Kinsman street line to Warrensville township 
oo rom that wourg. Formerly the line ran to Newburg only, and 
it Dhio Tras point on there was a single track used by the Northern 





tion Company. The line now will be double-tracked and 
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regular city service extended to the township line, a distance of a 
little over six and a half miles from the Public Square. 


RACINE, WIS.—lIt is stated that Boston capitalists desire to 
build an electric railway line from this city to Lake Geneva and 
Elkhorn in Walworth County. If the right of way can be obtained 
the line will run from Racine west to the summer resorts at Eagle 
Lake and Brown’s lake near Burlington, and then to Elkhorn and 
Lake Geneva. 


FORT WAYNE, IND.—The Fort Wayne Electric Light and 
Power Company, with $500,000 capital stock, has been merged with 
the Fort Wayne & Southwestern Interurban. These companies will 
be taken over later by the Fort Wayne & Wabash Valley Traction 
syndicate. E. C. Werner, of New York, has been elected president 
of the company. A joint power station will be built soon at a cost 
of about $1,000,000. 


AURORA, NEB.—Articles of incorporation have been filed with 
the county clerk by the Omaha & Nebraska Central Railway. 
The names of the incorporators are Anthony Texter, Chas. J. 
Helm, Chas. H. Deeter, Frank J. Helm and Anthony G. Buski. 
The authorized capital of the company is $1,500,000. It is the 
purpose of the company to construct and operate an electric rail- 
way from Omaha to Hastings. ‘he promoters are Chicago men. 


ALTON, ILL.—Within a period estimated at ninety days, East 
St. Louis will be connected with Alton by a trolley system which 
will enter East St. Louis at the Black bridge and will run over the 
lines of the East St Louis Electric Railway to the Eads -bridge, 
where passengers will be transferred to St. Louis. Arrangements 
have been completed for traffic service and the furnishing of a large 
portion of the power needed, which will come from the plant of tke 
East St. Louis & Suburban Electric Railways. 


MANKATO, MINN.—The Mankato Railway, Light and Power 
Company has been organized by citizens with $50,000 capital, and 
the council has granted it a franchise to build a street railway 
in the city. It is proposed to build an interurban line to Eagle 
Lake and St. Clair and possibly to Madison Lake. The com- 
pany has entered into a contract with the Municipal Bond and 
Securities Company, of New York, to furnish the capital needed 
and to build the line. It will do commercial lighting and furnish 
power as well as operate the street car line. Surveys have already 
been made, and half of the county right of way secured. 


ASHEVILLE, N. C.—Work on the electric railway from Boone 
Ford, in Mitchell County, to Burnsville, has been commenced and 
the work will be pushed to completion as rapidly as possible. The 
distance is nine miles, and the right of way for the line has been 
secured and the entire survey made. It is expected that grading 
will be completed in December next. The proposed electric line will 
connect at Boone Ford with the road running from Johnson City to 
Spruce Pines, and will operate as both a freight and passenger road. 
This road is being built by Chicago capitalists, who will use power 
from the National Graphite Company’s plant on the Toe river. This 
plant is located two miles from Boone Ford, and is sufficient to 
furnish 400 horse-power per day. It is understood to be the inten- 
tion of the promoters to ultimately extend the road to Asheville, 
thus connecting with both the Southern Railway and the South & 
Western. 


SALISBURY, MD.—The Wicomico Electric Railway Company, 
incorporated by the last legislature and granted a franchise cover- 
ing Wicomico County for a trolley system, has organized by the 
election of Thomas Perry, president; C. R. Disharoon, vice-presi- 
dent; H. L. Brewington, treasurer, and W. S. Gordy, Jr., secretary. 
The following constitute the executive and finance committee: 
Thomas Perry, S. A. Graham, W. J. Staton, W. S. Gordy, Jr., and 
Marion A. Humphreys. The purpose of forming the organization, 
the president states, is to enable the concern to negotiate with 
northern capitalists, who have tendered their services to finance 
the road. The present plan is to build a trolley street car system in 
Salisbury and an extension of the line to Bivalve, either via Hebron 
and Quantico or by the most direct route to that point. There will 
be no effort at this time to extend the line farther. The franchise 


grants exemption from taxation for five years and a right of way 
on the country roads, subject to approval and consent of the county 
commissioners. 
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TELEPHONE AND TELEGRAPH. 


STOCKPORT, IOWA—The Farmers’ Mutual Telephone Company 
has been incorporated with $10,000 capital. 


BEAUMONT, TEX.—The Southwestern Telephone and Telegraph 
Company is laying 20,000 additional feet of cable. 


GREENSBORO, N. C.—The Southern Bell Telephone Company 
will erect a new three-story exchange, and will also place its wires 
underground. 


ALTON, ILL.—The Central Union Telephone Company is pre- 
paring to rebuild its lines in Alton and to install a complete auto- 
matic system. 


DUBUQUE, I0WA—The Stacyville Telephone Company has sold 
out to the Eureka Telephone Company, of Osage, the consideration 
being $14,500. 


WATERLOO, IOWA—The Iowa Telephone Company will erect an 
exchange building, two or three-story, thirty by sixty feet, and wiil 
do considerable subway work. 


EVANSVILLE, IND.—The Cumberland Telephone Company has 
asked the board of public works for a forty~year franchise, for 
which it agrees to pay $100,125. 


ANN ARBOR, MICH.—The Washtenaw Home Telephone Com- 
pany has opened up connections with Jackson, and will thus gain 
access to the western part of the state. 


HUNTSVILLE, ALA.—The planters in the Green Grove neigh- 
borhood have organized a company with $2,000 capital to furnish 
themselves telephone connection with this city. There are about 
twenty subscribers. 


DUBUQUE, IOWA—The Tri-State Telephone Company is perfect- 
ing plans for the construction of a submarine cable for the extension 
of the line to East Dubuque. It will require 2,375 feet of submarine 
cable to span the river, besides 3,600 feet of aerial cable. 


DENMARK, S. C.—The Bell Telephone Company has completed 
the installation of a local telephone exchange in this town. A good 
number of subscribers have been secured, several lines extending 
beyond the limits of the town, taking in several plantations. 


BALTIMORE, MD.—The Maryland Telegraph and Telephone 
Company has been given the city’s telephone contract by the 
municipal board of awards. The contract is for three years, at $720 
a year for the trunk lines and two cents each for calls outside the 
municipal buildings. 


BRUNSWICK, ME.—The New England Telephone Company is 
making extensive additions to its exchange here. A new switch- 
board, having room for several more operators than the present 
one, will be installed shortly. About seventy-five contracts have 
been signed for new telephones, and the instruments will be put in 
as soon as the wires can be strung. “ 


HOLLEY, N. Y.—At an adjourned meeting of the board of 
trustees of the village a franchise was granted to the Inter-Ocean 
Telephone Company to build a telephone exchange. The franchise 
was granted to the company by reason of the fact that it connects 
with all of the rural telephone systems to the north and west of 
Holley and with Brockport and Byron independent telephone ex- 
changes. . 


PLAINFIELD, N. J.—The New York & New Jersey Telephone 
Company is making many improvements to its system in the vicinity 
of Westfield. A new switchboard will be installed and connection 
made with Harlingen and Belle Mead. The local company hereto- 
fore covering this part of Somerset County has been taken over by 
the New York & New Jersey company, and there will be a general 
improvement in the service. 


DULUTH, MINN.—The Zenith Telephone Company is now ex- 
pending between $75,000 and $100,000 in enlarging and improving 
its plant and adding to its capacity. When the work is complete the 
company will be in a position to handle 1,000 more subscribers, 
making the total capacity of the plant about 3,500. At present 
about 2,500 names are on the books. A crew of 100 men is now 


eS 


employed in making improvements in various parts of the 

establishing new lines, laying conduits, etc. A complete al, 
system is also being put in. About $10,000 is being spent in layin 
underground conduits. 


' JACKSON, MISS.—At the annual stockholders’ meeting of ty 
Citizens’ Telephone Company the following directors were elects: 
J. C. Richardson, Z. C. Eldred, T. E. Barkworth, George w. Care 
W. H. Maloney and E. W. Barber, of Jackson; J. B, Ware, W. Il 
Stuart, R. D. Graham, C. B. Tarte and E. B. Fisher, of Gna 
Rapids, and T. Bromley, Jr., of Muncie, Ind. The ANNual repo 
showed the company to be in excellent financial condition, Th 
number of telephones in actual use is 2,138, an increase of 38 
during the year. On the adjournment of the stockholders’ Meeting 
a majority of the new directors being present, the board Organize) 
by electing J. C. Richardson, president; E. W. Barber, Vice-president, 
and E. B. Fisher, secretary and treasurer. 


FARMINGDALE, L. I.—The New York & New Jersey Telephoy 
Company has completed the laying of its ducts for undergrouy 
cables from Hempstead to Farmingdale, and now has a continuyy 
line of subways for its main cables from Brooklyn to Farmingis 
The wire cables will be drawn through the ducts soon, and wha 
that is done all of the lateral lines from Babylon, Amityville Fre 
port, Northport, Huntington, Oyster Bay, Glen Cove and other nor) 
and south side villages will be feeders for the cable line. All wiry 
east of this place will also be brought to these underground 
duits, which can be operated without interruption in all kinds ¢ 
weather. It is the intention of the company to continue the wor 
as far east as Riverhead. This, it is said, will ensure a much betty 
service than at present. 


NEW ORLEANS, LA.—The Cumberland Telephone Company § 
making many improvements in its long-distance connections with 
Memphis, Shreveport, Meridian and Mobile and the many towns ai 
cities intermediate to these points and New Orleans. A direct lit 
is to be built within a short time to Shreveport, via the Text 
Pacific to Alexandria, and from there on over the new Louisim 


Railway and Navigation Company route. Four new circuits arb 


be built over the Northeastern into Meridian. A new circuit ist 
be built over the Illinois Central into Memphis, and gangs are 1 
at work increasing the facilities for communication with Mobik 
At present messages from Shreveport to New Orleans have to com 
by way of Vicksburg; those to or from Meridian by way of Jacks, 
while the number of circuits between New Orleans and Mempli 
and between New Orleans and Mobile, is often insufficient. 


PERSONAL MENTION. 


PROFESSOR WILLIAM G. RAYMOND, of Rensselaer Pit 
technic Institute, Troy, N. Y., has been asked to assume charg 
of the engineering department of the Iowa State University. 


MR. H. C. SPAULDING, assistant sales manager of i 
Triumph Electric Company, Cincinnati, Ohio, has been placed i 
charge of a recently opened branch office at Baltimore, Ma. 


CAPTAIN JOHN A. GALBREATH, confidential clerk of t 
New Orleans postmaster, has resigned, and will go to Jacksol, 
Miss., to take charge of the Western Union Telegraph Compl! 
office in that city. 


MR. WILLIAM BARCLAY PARSONS, consulting engineer @ 


the Rapid Transit Commission, returned last week from E en 
where he has been in the service of the company which is builitg 
the London underground railway. 


MR. CHARLES C. BENSON, formerly superintendent of t 
Citizens’ Street Railway, of Newburyport, Mass., and who for 
years has been general manager of the San Juan Blectri¢ U8 
and Traction Company, has returned to the United State 


MR. E. R. CARICHOFF has opened an office at 20 ™ 
street, New York city, for practice as a general consulting ° 
neer. A specialty will be made of electric elevators and p 
control and examinations of inventions and patents. Mr. 
choff received the degree of master of arts at the W 
Lee University, studied for two years under Professor k 
Johns Hopkins University, was associated with Mr. ie 
Sprague in the development of controlling apparatus of ele 
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“, the multiple unit system of electric railways. 
ling elevators and for 

i peen retained by the General Electric Company and for 
Ayig han of years past has been associated with the Otis Elevator 
tt pen New York. 

ted: MR. CHARLES ALGERNON PARSONS, the English engineer, 
arter who developed the steam turbine, adapting it to electrical and 
W, I marine purposes, was presented with a gold medal in behalf of 
Irani the Associated German Engineers at a recent meeting of the 
port British Association for the Advancement of Science. 

Th MR. J. R. BIBBINS has reprinted and is distributing in 
i mphiet form a paper presented at the meeting of the New 
a eae Railroad Club, March 8, 1904, entitled “The Fitness of 
ws the Steam Turbine for Heavy Power Service.” This paper in- 
“ eludes curves and illustrations of the steam turbine in its various 
, aspects. 

te MR. RALPH D. MERSHON, consulting engineer, New York, has 
nuous published in Cassier's Magazine an article with illustrations of 
giale the electrical transmission plant at Shawinigan Falls, Canada. 
whe Some difficult feats in engineering were attempted and successfully 
Fre accomplished and the plant stands as a monument to Mr. Mershon’s 
north ability. 

es, MR. JOHN 0. CROCKETT was recently elected general superin- 
ds: tendent of the southwestern district of the Rock Island system, 
os including the St. Louis, Kansas City & Colorado line. Mr. 
vettr Crockett began his railroad work at the age of seventeen. He 


served successfully as messenger, train despatcher and clerk to 
the general manager on various lines. His last position was as 
superintendent of telegraphy and mails on the Chicago, Rock 
Island & Pacific. 
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MR. W. A. STADELMAN, eastern manager of the Brown Hoist- 
ing Machinery Company, is not only very active in his industrial 
field, but takes quite an interest in the affairs of the Lambs’ Club, of 
thiscity. Mr. Stadelman is chairman of the house committee and is 
aso chairman of the committee that is erecting the club’s new 
building on West Forty-fourth street. The corner-stone of the new 
structure was laid on Wednesday of last week with appropriate 
ceremonies. The house will be six stories, and will cost $180,000 
exclusive of the land, which cost $80,000. 












MR. F. V. HENSHAW, who has for a number of years been 
active in the management of the engineering and manufacturing 
departments of the Crocker-Wheeler Company, Ampere, N. J., has 
resigned from that company and has planned to take a well-earned 
rest before undertaking new work. In addition to a large part of 
the management of the engineering department, Mr. Henshaw has 
had entire charge of the estimating and installation work of this 
company and has devoted much study to engineering economies 
in a wide variety of manufacturing industries. 










LIEUTENANT GODFREY L. CARDEN, United States revenue 
cutter service, and superintendent of arsenal tools, aepartment 
of machinery, World's Fair, St. Louis, was in New York city this 
week conferring with officials of the principal machinery and engine 
building houses with reference to “Machinery Day” at the expo- 
sition—September 10 next. Lieutenant Carden says that the 
machine tool display is extraordinarily fine; that reports by special 
commissioners have been made upon it to the various governments, 
and that in consequence of these reports special commissions are 
Now and have been arriving during the past month to further and 
more fully investigate these topics. Commissioners are now on the 
sround from Austria, Japan, Brazil, Norway and Italy, and one 
— on saqiggi is making its selection for an entire arsenal 
tas = — the tools on exhibit in Machinery Hall. From a 
a 9 ag iy the machine tool exhibitors are securing ex- 
wn asc from their showing. Acting in common with the 
tere es the exhibitors in Machinery Hall are arrang- 
mrt — Machinery Day” on September 10, and from a 
trains ‘will } e€ large machinery centres of the country special 
lading ond run to St. Louis for the purpose of taking the 
oie _ of the shops. A number of the firms have 
tional sag On groups of. their head workmen for the educa- 
ban vee ges to be derived. Lieutenant Carden says that 

pa erally known that the operation of the great power 
€m at St. Louis is being availed of to gather most im- 
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portant data for the engineering world. The collecting of this 
data is directly looked out for by the chief of the machinery de- 
partment, Mr. Thomas M. Moore, and the chief engineer of the 
exhibits power plant, Mr. Richard H. Pierce, assisted by a com- 
petent staff of engineers. The data, as secured, will be availed 
of by the jury of awards. The Krupp-made Huber press will be 
operated throughout tha day. This press is made of built-up 
crucible steel gun hoops, and in normal service stands a pressure 
of 90,000 pounds per square inch, or double the pressure developed 
by a twelveinch fifty-ton seacoast gun in throwing a 1,050-pound 
shell a distance of fifteen miles. 


ELECTRICAL SECURITIES. 


The activity in the stock market during the past week com- 
pared rather unfavorably with the bulk of speculation for the 
week previous. At the same time, an undertone of considerable 
firmness was evident, and a final net advance was made. The 
outside public continues to hold aloof from the market, and this 
is becoming an important factor in the development of business. 
As evidence that recent reports of crop damage had been exag- 
gerated, a considerable drop in the prices of cereals took place. 
The labor situation remains unchanged, with the probability that 
considerable trouble will be experienced by the street railway men 
in New York city during the next month. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 27. 


New York: Closing. 
re Vy EE ye 53% 
Co reisa nk be xcemeeeekenwes 195% 
CRIN OES 5 oooh 5 sb eed caseadndecdeues 164 
TOs COBRET MIGOINIGS oes occ cesiwesssewese 210 
pO ee ee ee 154% 
Metropolitan Wievated. ...........ccccccccccces 122% 
New York & New Jersey Telephone......... 153% 
Westinghouse Manufacturing Company..... 180 


The stockholders of the Kings County Electric Light and Power 
Company as of record on September 6 are offered the right to sub- 
scribe at par until September 16 for $1,250,000 new stock, pro rata. 
Payment for stock subscribed for is to be made as follows: 50 
per cent on or before October 1, 1904, and the balance on or before 
January 3, 1905. 


Boston ;: Closing. 
American Telephone and Telegraph......... 138 
Edison Electric Illuminating............... 260 
Massechuneties TleGthes << os 66. sce ecacccccwns 61 
New England Telephone.................+. 123% 
Western Telephone and Telegraph preferred.. 90% 


The American Telephone and Telegraph Company’s instrument 
statement for the month ended July 31, 1904, is as follows: gross 
output, 80,348; returned, 42,842, leaving net of 37,500, as com- 
pared with 25,078 for the same month of 1903. Since December 31, 
1903, the gross output has been 672,032, and the returned, 290,032, 
leaving a net output of 382,000, against 390,001 for the same 
period of the preceding year. The total now outstanding is 4,161,- 
517. This compares with 3,540,321 for 1903, and 2,914,735 for 1902. 


Philadelphia : Closing. 
Electric Company of America............... 9 
Electric Storage Battery common........... 60 
Electric Storage Battery preferred.......... 60 
ERIE IORINO) 6 coc own kcewsd cwdceeees 6°, 
WINE NUMER bg s can case adeaeecnse weg. 55% 
United Gas Improvement................... 89% 

Chicago: Closing 
Cine TOMO... 5 oo sve k ccc bese teues 120 
Chiicsee Maino LASHES. oo occ ies cesiceiis 145 
Metropolitan Elevated preferred............ 53% 
National Carbon common................... 39 
National Carbon preferred.................. 112 
Union Traction common: ..........csssseies 6% 
Unto Treetion preferred... ..... ..cskiissais 30 


Directors of South Side Elevated have declared the regular 
quarterly dividend of 1 per cent, payable September 30. Books close 
September 19 and reopen October 1. 
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THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, has 
recently opened a new branch office at 411 Cortlandt street, Balti- 
more, Md. 


THE POPE MANUFACTURING COMPANY, Hartford, Ct., has 
issued a booklet containing descriptions and testimonials regarding 
motor bicycles. 


THE GENERAL INCANDESCENT ARC LIGHT COMPANY, 
New York, publishes in very neat typographical form a little booklet 
with descriptions and prices of ‘‘Paragon” direct-current fan motors. 


H. M. BYLLESBY & COMPANY, Chicago, IIl., have recently con- 
tracted to construct and erect an extensive high-pressure gas system 
for the Muskogee Electric and Gas Company, Muskogee, Indian 
Territory. 


“THE BROOKLYN EDISON” for August is devoted entirely to 
the illumination and power plants at Coney Island. As a sample 
of successful night photography and engravings this issue stands 
very near the top. 


THE GEORGE F. BLAKE MANUFACTURING COMPANY, New 
York city, furnished the Great Northern Steamship Company’s 
new steamship the Minnesota with a complete equipment of 
Blake marine pumps. 


THE NEW YORK EDISON COMPANY, New York city, in its 
little magazine for August publishes a number of articles of inter- 
est to those in the electrical field, included in which is a sketch of 
the life of Benjamin Franklin. 


THE ECK DYNAMO AND MOTOR WORKS, Belleville, N. J., 
in bulletins Nos. 34 and 35 describes Eck motors and dynamos for 
direct current. These machines are of the protected type, with 
exposed commutator and brush-holder. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has reprinted 
in booklet form from the Western Electrician the article “Street 
Lighting by Nernst Lamps in Berwin, Ill.” The Nernst lamp for 
street work promises to be very satisfactory. 


THE ALCOLM COMPANY, New York city, is publishing a New 
York business telephone directory, with the announced authority 
of the New York Telephone Company. To a great many business 
men this will probably prove a valuable addition to the office 
stationery. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, has 
introduced an innovation in the field of incandescent lamp adver- 
tising. The familiar story of Aladdin and the wonderful lamp will 
be used in exploiting the points of the Buckeye lamps. The story 
is well written and the typographical work very good. 


THE NORTHERN ELECTRICAL MANUFACTURING COMPANY, 
Madison, Wis., has issued a little booklet describing its exhibit 
at the World’s Fair, St. Louis. This company is exhibiting there a 
large line of dynamos and motors adapted to different purposes, 
its exhibit of electrically driven machine tools being particularly 
interesting. 


THE KNICKERBOCKER CONSTRUCTION COMPANY, of 15 
Cortlandt street, New York, has been awarded the contract for the 
installation of 5,000 feet of underground. cable for the Buffalo, 
N. Y., fire department. The cable is being manufactured by the 
American Electrical Works, of Phillipsdale, R. I., and 26 Cortlandt 
street, New York. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., has 
recently issued a catalogue descriptive of its tangential water- 
wheels. These wheels have been developed to meet the demand 
for water-wheels operating under high heads. The California 
Gas and Electric Corporation and the Edison Electric Company 
of Los Angeles are among the users of the Dople wheels. 


R. D. WOOD & COMPANY, Philadelphia, Pa., manufacturers of 
producer gas apparatus, have issued a St. Louis edition of their 
catalogue. The subtitle “One Horse-Power, One Hour, One 
Pound of Coal’ will be attractive to users of power. Instal- 
lations of the Wood company are designed to generate directly 
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from fuel a combustible gas which passes to the engine 
after cleaning and cooling. In addition to the gas Plants, this 
pany manufacture cast-iron pipe and special castings ag 
pumping and hydraulic machinery and .gas-holders, 


THE GENERAL ELECTRIC COMPANY, Schenectady, N.Y, by 
issued the following publications, fliers No. 2134, ready made ey 
tric lighting outfits for decorative lighting; No. 2138, enclosed 
cutouts; No. 2139, C. A. generators; No. 2140, direct 
ceiling fan motors; and bulletins No. 4381, small plant alt, 
nating-current switchboards; and No. 4382, Thomson inching, 
coil portable indicating instruments. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY & 
Louis, Mo., believing that central power stations can greatly fnerae 
their output by interesting small users of current, has devised 4 
line of motors for this purpose. Among these specialties are the 
“Orgoblo” for blowing church organs; house PUMping outfits 
motors for ice cream freezers, grocers’ coffee mills and bakery 
dough mixers. 


THE ALBERGER CONDENSER COMPANY, New York city, 
publishes a booklet in which are illustrated the various types of 
condensers, vacuum and circulating pumps recently manufactur 
by the company in connection with steam turbines and reciprm, 
ing engines for high vacuums. Among the large installatioy 
which this company has made is included the new powerhny 
of the New York subway. 


THE MILLER ANCHOR COMPANY, Norwalk, Ohio, repors 
receiving a number of enquiries from foreign countries, includiy 
Mexico, Spain, Greece and Japan. Negotiations are under wy 
for the sale of the Japan patent. A test was recently made by tie 
Japanese government at Osaka, Japan, and was attended wit 
the best of results. Flattering comments were made on th 
principle of the anchor and its holding power. 


Well y 


THE ALLIS-CHALMERS COMPANY, Chicago, under the captio 
“The Book of the Four Powers” has published a catalogue setting 
forth the scope of its manufacturers. The four powers are steam, 
gas, water and electricity. In the book are described types 
machines devoted to these four powers and installed in every pat 
of the globe. The typographical work and _ illustrations are « 
cellent, while the illuminated double covers may be classed # 
works of art. 


THE C & C ELECTRIC COMPANY, New York, in bulletin No. lil 
sets forth the advantages of the type “S” direct-current dynamos atl 
motors. These machines are suitable for all classes of lightig 
and power service and may be used belted or direct-connedel 
to turbines, steam, gas, or oil engines. The motors can be furnishel 
in floor, wall and ceiling horizontal types or in the vertical 
with shunt projecting either upward or downward. The confide 
of the maker is shown by an iron-clad guarantee. 


THE SPRAGUE ELECTRIC COMPANY, New York city, rept 
an excellent business in the electric hoist department. Aim 
recent orders are eight electric hoists for Davis & Thomas Com 
pany, Catasauqua, Pa., to be used in handling castings for the 
new Pennsylvania Railway tunnel under New York city; thirteet 
hoists for the Pennsylvania Railway Company car wheel foundry 
at Altoona, Pa., and twenty hoists for the new works of the Inlt 
national Steam Pump Company, at Harrison, N. J. 


THE POWER SPECIALTY COMPANY, 126 Liberty street, Nev 
York, has published data of comparative tests with saturated all 
superheated steam made at Brooklyn and Chicago waters 
These tests prove conclusively the value of superheated steall. | 
catalogue published by the company sets forth further the value d 


superheated steam and shows cuts of apparatus used. The follor | 


ing firms have closed contracts with the Power Specialty Comm! 
for the installation of Foster superheaters: Laclede Power (ot 
pany, St. Louis, Mo.; Columbian Improvement Company, Tem 
Haute, Ind.; Franklin Rubber Company, Boston, Mass.; Brailt 
Ramsey Lumber Company, Lake Charles, La.; A. B. 


Company, Chicago, Ill.; H. F. Watson & Company, Erie, Pa; ous 

Horner, Jr., Riverside, Ky.; Belt Light and Power Company, 

S. Dak.; Milwaukee Electric Railway and Light Compalh.’ 
waukee, Wis.; Philadelphia, Coatesville & Lancaster Railway 
pany, Philadelphia, Pa. 


Wrisley & 





